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A SUMMARY OF TOTAL SOLAR AND SKY RADIATION MEASUREMENTS IN THE UNITED 
STATES 


By Irvine F. 
[Weather Bureau, Washington, August 1940 


The purpose of this paper is to present a summary to 
date of the total solar and sky radiation measurements 
made by the Weather Bureau and cooperating institutions 
and individuals; the data are 2 a in tabular form, 
and also graphically by 18 isopleths. 

Stations.—Table 1 gives information about the solar 
radiation stations which are maintained by, or cooperate 
with, the Weather Bureau. A description of each of these 
stations will be found in the Montaity Weatuer Review 
for December 1937, page 418.! Not all of the stations here 
listed have been included in the present summary: To 
obtain as equitable a distribution of stations throughout 
the United States as practicable, some were omitted which 
would have given too much weight to one region; again, 
at some of the cooperating stations, the register clock for 
one reason or another was kept either on standard time 
or on time so uncertain that considerable distortion oc- 
curred, causing an asymmetry of the record about the 
noon line. A distortion is noticeable on a few of the sum- 
maries bere published, but in some cases is due to syste- 
matic fogginess during early morning, cloudiness just pre- 
ceding sunset, or to other natural causes; it does not affect 
the values of the daily totals, but alters the diurnal 
distribution. 


1 Irving F. Hand. Review of United States Weather Bureau Solar Radiation Observa- 
tions. MONTHLY WEATHER REVIEW 65: 415-441, 1937. 


Instrumental equipment.—Table 1 also lists the instru- 
ments in use the stations. At the time, with 
the single exception of Miami,? Eppley thermoelectric 
pyrheliometers * of either the 10 or 50 junction types are 
used as receivers. In order to obtain as nearly uniform 
and accurate results as possible, this instrument has been 
designed to conform to the following specifications: 


(1) It should be sensitive to radiation of wave lengths 
between 0.295 and 2.5y. (See fig. 1.) 

(2) It should be proof against wind, weather, and 
moisture. 

(3) The receiving surface should remain of constant 
sensitivity. 

(4) The receiving surface must be so designed that the 
reduction of its readings to gram-calories or other units 
will de comparable results with measurements taken 
elsewhere in accordance with standard pyrheliometric 
practice. 

(5) The receiving surface must be nonselective in its 
reaction to radiation of different wave lengths. 


2 At Miami the Callendar electrical resistance pyrheliometer, recording on an automatic 
Wheatstone bridge, is used and has the advantage of a quartz cover. This instrument 
wes by H. H. Kimball in the WEATHER Review, August 1914, 
pp. 

3 Herbert H. Kimball and Hermann E. Hobbs. A new form of thermoelectric 
ea ae MONTHLY WEATHER REVIEW 51: 239-242. Also Jour. Opt. Soc. Amer. 


TaBLE 1.—Pyrheliometric stations 
Instruments 
Station Under direction of— | N. lat. | W. long. Remarks 
Receiver Recorder 
° ° , Feet 
San 18 28; 66 06 85 | Eppley.....| Good exposure on narrow peni but some interference from salt 
Spray. Cooperation with Columbia University. 
OS ee Dr. O. J. Sieplein--_--- 25 41] 80 12 50 | Caliendar___| Callendar__..... ..__.. Fair exposure on Belle Isle, a narrow key just east of Miami. 
New Orleans. Tulane University....| 29 56| 90 07| 100] Eppley..___ & N. potentiome- | Good exposure; considerable cloudiness. 
r. 
Scripps Institute of | 32 50/117 15 Engelhard Splendid exposure a few yards inland from Pacific Ocean. Early 
pe morning fogs prevail during part of year. 
of Califor- | 33 58 | 117 28] 1,051 Excellent exposure in midst of citrus fruit region. 
nia. 
36 43 119 49 330 Good exposure at ai northern edge of city. The San Joaquin 
Valley has an ex: ngly high percentage of sunshine. 
Washington____...|..._- isis LEST 38 56) 77 05 397 |..... ee Engelhard and L. & | Good ex on second highest point in District of Columbia. 54 
- potentiometer. — W. of United States Capitol. Some vitiation from city 
smoke. 
40 46) 73 58 180 Fair exposure at Central Park Meteorological Observatory. Values 
vitiated by large city atmospheric contamination. 
40 50/ 96 45) 1,225 L. & N. potentiometer_| Excellent exposure on experimental farm, NE section of city. Results 
very representative of the Great Plains area. Some dust. 
41 47| 87 25 688 Engelhard Good on of Rosenwald Hall, University of Chicago. A 
grea’ eal Of smoke. 
Blue Hill___....... Harvard University 13; 71 OF 640 |... i ededl Bagtane and L. & | Excellent exposure on high ridge 10 miles south of Boston. With 
- potentiometer. meeney. component ds, some smoke contamination from Bos- 
n. 
Twin Falls........ U. 8. Bureau of Ento- 29 114 25 $00 |..... do._....| Engelhard___...._.__. Good exposure on high plateau in rich farming country. Greatest 
mology. elevation of any listed; exceeded only 
where observations were recently n. 
Madison Bi 43 89 23 974 L. & N. potentiometer_| Excellent North Hall, University of Wisconsin. Rapid 
growth of city has added to atmospheric vitiation recently. 
Friday Harbor. of Wash- | 48 32/ 123 O1 do._....| Engelhard. 50 miles NW. of Seattle directly on ocean; considerable 
n. ‘og interference. 
Fairbauks_........ 64 52) 147 39 500 Most — — of this kind in the world. Very little artificial 
contamination. 
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(6) The readings should not be influenced by tempera- 
ture variations, that is, the sensitivity should be propor- 
tional only to the amount of incident radiation, 

(7) The instrument should not reradiate to the sky. 

(8) The receiving surfaces should be exposed to the 
entire sky hemisphere. 

(9) The receiving surfaces should be flat. 

(10) The hemispherical glass cover should be flawless, 
and of ample size to prevent ‘caustics’? and shadow 
effects from striae. 

When the instrument was designed, it was assumed that 
the cosine law would hold, that is, that the decrease in 
radiation with increased zenith distance would be pro- 
portional to the cosine of the zenith angle. Unfortunately, 
it has been found during calibrations of these instruments, 
and during an intensive study of their characteristics by 
Hoyt C. Hottel of the Chemical Engineering Department 
of Massachusetts Institute of Technology, that this law 
does not hold for low sun. 

In the original description of this pyrheliometer, 
Kimball* mentions an apparent paradox, as follows: 


Soler eneryy outside the atmosphere (7720) 

hig + solar zenith distance « 

00°77 


= 
4 
4 


~ 
CT 


i 


we a 


8 
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Figure 1.—Normal spectral curves of solar radiation; I, outside the atmosphere; II, air 
mass 1.1 (Zenith distance, Z=25°); III, air mass 2.0 (Z=60°); IV, air mass 3.0 (Z=70.7°); 
V, air mass 5.0 (Z=78.7°); VI, visibility curve for solar radiation; VII, energy curve 
for skylight, Mount Wilson, Calif. 


“The efficiency of the thermopile appears to increase with 
temperature difference.” “ slight tendency is noted 
for the thermopile to read relatively low in the middle of 
the day.” Actually, however, these two statements may 
be correct; for while the efficiency of the thermopile may 
increase at noon when we expect the maximum radiation 
of the day, the tendency for the relatively lower readings 
at this time may be because the tips of the hemispherical 
glass covers a lack the optical perfection of the 
remainder of the glass. 

In order to minimize the errors just mentioned we have 
weighted the calibration factors so that the final calcula- 
tions of the total radiation for the day are very close 
approximations to the true values. However, should 
values of great precision be required, it is necessary to use 
a variable factor for different altitudes of the sun. For 

urposes of solar paren however, the use of variable 
sete is not warranted; therefore all values here given 
have been obtained by the employment of a fixed factor 
for each combination of pyrheliometer and recorder. 

The recording instruments in use at the stations here 
described, include both the recording potentiometer,' which 


i Irving F. Hand, Review of United States Weather Bureau Solar Radiation Observa- 
tions. MONTHLY WEATHER REVIEW 65: 415-441, 1937. 

4 Kimball, Herbert H., and Hobbs, Hermann E. A New Form of Recording Pyrhe- 
liometer. MONTHLY WEATHER REVIEW 51: 239-242, 1923. 
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eliminates almost entirely errors arising from free air and 
other temperature changes; and the recording micro- 
ammeter. When the latter instrument is used, enough 
external resistance is inserted in the circuit to avoid 
excessive errors arising from temperature changes of all 
kinds. Both instruments are rugged; and with ordinary 
care, such as should be given any physical instrument, 
will function without undue trouble for many years. 

Distribution of records.—Stations for making this type 
of measurement have been successively established during 
a long interval, and it therefore is impracticable to obtain 
means for the same number of years at each station. The 
records for the 4 years 1936-39 were tabulated for 11 of 
the stations; and for considerably longer periods for some 
of the stations which have been in operation longer and 
where the data are considered of major importance. Only 
3 years’ records from San Juan have been tabulated, as 
that station was opened in 1936 and the records for 1939 
are defective. 

When interpreting the records it should be borne in 
mind that this period of 1936-39, inclusive, was one of 

enerally higher than normal solar radiation in the 

nited States.© Four-year means may vary considerably 
from means of 20 or more years. With data from only 4 
years, a single outstanding week of continual sunshine or 
of continual cloudiness can create marked irregularities in 
the isopleths that are without significance; but with 
isopleths based on data over many years, as in the case of 
Washington, Chicago, and Lincoln, and also the composite 
of 10 stations, considerable significance must be attached 
to the irregularities. 

Interpretation of the records.—At the stations in the 
continental United States maintained by the Weather 
Bureau, the maximum radiation during the year occurs 
during the week beginning July 2, with the single exception 
of Madison where the maximum occurs a week later. In 
fact, a midsummer secondary minimum occurs close to 
the time of the summer solstice at most stations; La 
Jolla and Miami—both coastal stations—are notable 
exceptions.! 

The percentage departures of the new long-period means 
from the means of all values up to and including 1936 at 
Washington, Lincoln, and Chicago are +1, —1, and +1 
respectively. The 4-year mean departures from the 
means of all values up to and including those for 1936 are 
considerably greater at the other stations; and generally 
are plus, notably at New Orleans, La Jolla, and Fresno. 
Plus departures are to be expected in a period when no 
volcanic eruptions occurred of the type that emits dust 
into the stratosphere in large quantities; the eruptions of 
Krakotoa in 1883, Pelée in 1902, and Katmai in 1912 were 
each followed by a marked decrease in solar radiation 
receipt at the surface of the earth. The average plus 
departures of the stations here tabulated are close to the 
average plus departures of normal incidence radiation for 
the same period at Washington, Madison, Lincoln, and 
Blue Hill. Should one wish to convert these 4-year 
averages to values more closely approximating long-period 
means, the use of the factor 0.97 is nasal 

On the average for all stations, the mean of the maxi- 
mum and minimum weekly values departs from the annual 
mean by 3 percent. New York, Blue Hill, Fresno, and 
Miami show the largest departures. At New York there 
is considerable smoke during most of the year, with a few 
weeks outstanding for their relative clearness. 


‘Irving F. Hand. Variation in Solar Radiation Intensities at the Surface of the 
Earth in the United States. MONTHLY WEATHER REVIEW, 67: , " 

6 Irving F. Hand. Variation in Solar Radiation Intensities at the Surface of the Earth 
in the United States. MONTHLY WEATHER REVIEW 67: 338-340, 1939. 
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This might explain to some extent why the mean of the 
maximum and minimum weeks is relatively higher than 
otherwise would be expected. The same explanation 
serves for Blue Hill, where smoke from Boston affects the 
values when the wind has a northerly component. At 
Fresno we assume that the departure is negative for 
reasons exactly the opposite to those just given; that is 
this station has exceptionally clear skies during most of 
the year. We believe the apparent discrepancy at Miami 
may be because at this station pyrheliometric apparatus 
of foreign manufacture was substituted some years ago 
for the original equipment and there is some uncertainty 
as to the pyrbeliometric scale upon which this latter 
apparatus was calibrated. The annual mean of the 
composite group of 10 stations used in the composite plot 
is only 0.1 percent higher than one-half the sum of the 
maximum and minimum weeks. 

The effect of latitude is markedly shown by the fact 
that during the week beginning December 3 the average 
radiation at San Juan is 73 times that at Fairbanks; the 
average weekly radiation at San Juan for the year is only 
1 percent less than the maximum weekly radiation at 
Fairbanks; this latter value is 88 times the minimum 
weekly radiation at that station. At San Juan the maxi- 
mum value is only twice as great as theminimum. Fair- 
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banks is the most northerly station in the world at which 
this type of measurement is regularly made. 

Angot ’ has prepared extensive tables giving the relative 
amounts of radiation which would be received on a hori- 
zontal surface at al] latitudes were there no atmosphere. 
According to these tables we would expect 1.73 times as 
much radiation at San Juan as at Fairbanks, were there no 
atmosphere. Actually the values for San Juan are 2.30 
times as large as the Fairbanks values. The average 
yearly cloudiness at Fairbanks is 6.4 and at San Juan it is 
4.9, on a basis of 10 for total cloudiness. These values 
satisfy very closely the proportion, 2.30:1.73: :6.4:49; but 
we would not expect, nor do we find, such close agreement 
between stations where the atmosphere is vitiated by 
local fog, smoke, dust, etc., or where differences in altitude 
are great. In general, Angot’s tables cannot be used to 
estimate with precision the radiation receipt at any given 

oint.2 For example the annual radiation receipt at 
esno is 26 percent greater than that at New Orleans, 
although the latter station is 7° lower in latitude. Like- 
wise the Twin Falls values are 37 percent higher than the 
Chicago values, although both stations are close to the 


same latitude. 


7Angot. Ann. Bur. Cent. Métedrol., Pt. 1, 1883. 
* Mayerson, H. 8. and Laurens, Henry. Total solar radiation at New Orleans, La, 
MontTHLY WEATHER REVIEW, 62: 281-286, 1934, 
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5 6 7 8 9g tO 11 NOON 2 3 


FicurE 2.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, 
at San Juan, throughout the year. See table 2. 
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& horizontal surface, gram-calories per square centimeter, at La 
the year. See table 5. 
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Ficure 5.—Isopleth showing average hourly total solar and sky 
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FicurRE 7.—Isopleth showing average hourly total 


throughout the year. See table 7. 
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FiGurE 8.—Isopleth showing average hourly total solar and sky radiation on a eee cuties, gram-calories per square centimeter, at Wash- 
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Figure 9.—Isopleth showing average hourly total solar and radiation on a horizontal surface, gram-calories uare centimeter, at New 
York, the year. See table 9. 
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23 Fiaure£ 10.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories square centimeter, at Lincoln, 
throughout the year. See table 10. 
= 


108 


\ 


table 12. 


FIGURE 12.—Isopleth showing average minimum hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at 
Lincoln, Nebr., throughout the year. See 


| 
: AM. HOUR ENDING PM. 
4 8 6 8 © 3 4 8 86 F 8 
\ 
| 
a 


2 


Aprit 1941 MONTHLY WEATHER REVIEW 109 
AM. HOUR ENDING PM. , 
4 
\ / 
AUG. 
DEC. 
Figure 13, eter, at Chicago, 


MONTHLYSWEATHER’ REVIEW 


110 


P.M. 


A.M. 


HOUR ENDING 


a horizontal surface, gram-calories per square centimeter, at Blue 


3 


1——2 


4 Aprit 1941 MONTHLY§WEATHER REVIEW 111 
FicuRE 15.—Isopleth showing average hourly sky gram-calories per square centimeter, at Twin 
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and sky radiation on a horizontal surface, gram-calories per square centimeter, at Madison, 
year. See table 16. 
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Figure 16.—Isopleth showing average hourly total solar 
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Figure 18.—Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Fairbanks, Alaska, 
throughout the year. See table 18. 
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FIGURE 19.—Isopleth showing average hourly total solar and 
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TaBLe 10.—Mean hourly totals of solar and sky radiation on a@ TasiE 11.—Mean maximum hourly totals of solar and sky radiation 
horizontal surface, Lincoln, Nebr., 1925-39, inclusive (apparent on a horizontal surface, Lincoln, Nebr., 1925-89, inclusive (ap- 


solar time) parent solar time) 
4 Gram-calories per square centimeter for hour ending— Gram-calories per square centimeter for hour ending— 
Week 
begin- A.M. P.M. Week beginning— A.M. P.M. 
6 9 10] 1 |Noon| 1 | 2! 3 | 61/7 
25 31] 31] 10 1] 10] 24135] 389] 40135] 25/13] 2 
20| 2 33 | 33] 21] 1 43] 41 | 37) 24/13] 3 
13 | 25| 34 40| 34] 26] 14] 3|15| 29/43] 49] 48 | 42] 32/16] 4 
23] 32 87 | 37| 33] 25] 14] 4]15]31]43] 49] 491 44/33/19] 4] 
16| 27] 37 6] 20] 34]44] 48] 60] 44) 35/19] 7 
16| 28] 38 43] 42] 39/ 30] 18] _...|....| 6] 21] 38]48]| 53] 52] 51} 42/25] 9] 
19| 32] 41 47} 46| 21 _.|....| 8] 22] 41/52] 61] 60 | 53 | 42 | 28 | 10 
22) 37) 45 61] 51} 45| 36) 24] 10] 1] 12] 30] 45] 56] 64] 63 | 50 | 47] 29/13] 
25 | 38) 47 TR te 2] 13] 31148] 56| 61 | 56} 46 | 32] 15] 3 
28 | 47 45] 37] 27] 4] 4] 18 | 35] 48] 57] 60] 690 | 52| 44/33/19] 4)... 
29; 41/ 50 55| 55| 48| 20}; 16] _..| 5 | 20] 37] 52/66) 65] 59 | 53 | 36} 20] 6 
28| 40| 49 63 | 53| 49] 40/ 29] 16] 5 ar _..-| 6] 21] 36|52|66) 71 | 66/55 |35| 24] 
30| 41 | 49 “Fi _.--| 8 | 23 | 42| 55 | 67 74] 76 | 67 | 59 | 26] 8 
35| 48] 55 60| 60] 54| 44] 32] 20; 1] 12 | 29 | 44] 62) 7 79 | 68 | 57 | 43 | 26} 12] 2 
16] 1 9| 22| 48| 56 60] 59] 54| 45] 35| 22/10} 2 _ 3 | 13 | 30 | 47 | 63 | 71 75 | 75 | 61 | 44| 31) 12] 2 
23 10} 22] 35] 45 55 | 57| 51) 44] 34] 22] 11 2 2/16 | 34] 52/67/78] 84 72 | 60 | 48 | 34/15] 3 
30| 2] 12| 25] 38] 40] 56 59 | 57| 53] 47] 43] 25/12) 3 5 | 16 | 37 | 51 | 61 | 71 74 | 74 | 64161 | 46 | 34/16) 4 
May 7| 2| 12| 23| 34] 45] 651 54] 51] 48] 42] 34] 28/13] 3 May 4] 16] 31] 45] 55/65 | 69] 75 | 72 | 64] 49] 33]17] 
14} 4] 14] 28] 40] 51] 59 64 | 64] 58] 51] 42) 20/16] 5 6 | 21 | 39 | 58] 70 | 83 | 88} 86 | 75 | 68 | 57 | 40 | 21] 7 
21 5} 18| 32] 57] 65 68 | 67] 64| 57] 45] 32/18) 6 7| 33} 41 | 54/69] 76| 82] 66 | 52] 37/22) 7 
2 | 5| 41] 52] 56 62| 64] 59| 51] 40| 29/17!/ 6 7} 40| 59/73] 79] 82] 81] 75 | 68| 55 | 42/24] 8 
/ June 6] 19| 44| 54] 60 68| 65; 60] 53] 43] 31/19) 6 June 10 | 23 | 42 | 57 | 75 | 83 | 80] 75 | 66| 50 | 37 | 22] 8 
11 5| 16| 29| 42] 54] 60 63 | 64] 62| 54] 30/19) 7 8 | 24| 39 | 59 | 73 | 83] 86] 88 | 74] 60 | 48} 26] 11 
18} 18] 46] 57] 66 68 | 70| 62] 46] 7 8 | 24| 39} 55|69|78| 80] 84] 79] 71] 42] 25] 8 
25} 6] 19] 33] 46] 58| 68 73 | 70| 65| 57| 46] 33] 20} 7 8 | 25 | 40 | 57/69] 78| 84] 83 | 78] 70 | 57 | 40 | 10 
July 2] 6] 18| 33] 47] 58) 67 72) 72] 59] 47] 34/20) 7 July 9| 25 | 42] 58] 71] 81] 83] 83 | 81] 69] 40] 24] 9 
9| 18] 46] 68 71 | 71| 67] 47] 34/19) 6 8 | 22 | 42] 71| 80] 81] 82] 80] 71 | 56] 40} 8 
16} 5] 17] 30] 45] 58] 67 70| 70| 66] 56| 45] 32/18] 6 6 | 21 | 37 | 54 | 69|77] 83} 76 | 66 | 60 | 36 | 8 
4] 16] 31] 56] 64 68 | 66] 55] 29/15) 5 5] 19 | 38 | 53165|72| 81] 82] 78 | 62] 51] 38 | 20) 6 
30} 3] 15] 42] 51] 60 64| 65] 59| 50] 20/16] 4 4/17] 36]49|62]70| 77] 69 | 46/35] 18] 5 
~ Aug. 2] 25] 39] 51] 61 65| 65] 59 | 49) 39) 27/13) 3 Aug. 4] 16/31] 49] 64/78] 76] 78] 61} 46/35/17) 4 
13 1] 10] 59 64 | 61] 50} 39; 26] 12 2 83 | 79 | 78 | 63 | 46 | 31 | 15] 3 
20} 1] 10] 37] 49] 59 64] 65] 57| 50] 38] 25/11} 2 2] 13 | 28 | 44/60] 72] 75) 78] 74 | 59 | 48) 34] 14] 3 
27| 1] 8| 19] 82] 50 60} 60] 54] 36] 22] 8] 1 1] 10 | 25] 44/61/69] 72] 71 | 66 | 56 | 43] 34] 11] 2 
Sept. 3 7| 21| 35! 46] 56 61] 61] 57| 45) 34] 20] Sept. 9] 26] 41 | 54] 64] 72] 73 | 70 | 56 | 42] 27 | 10]... 
10 |_....| 17] 31] 42] 651 67 | 67] 53| 44] 33] 19] 6/]-... ----| 8| 26/42] 571 70| 74] 75 | 68 | 6&8 | 43] 25) 8 |... 
17|.....| 4] 17] 31] 44] & 69 | 58] 52] 44] 381] 17] .---| 6 | 23 | 39] 54] 65| 69 | 65 | 54] 40] 23] 
| 2] 36) 46 51| 45] 37] 27] 13] ----| 4] 16 | 34] 45 | 59 65 | 65 | 60 | 50} 4}... 
: - 2] 11] 36] 43 40) 44| 36] 25] 12) 2]---. Oct. _---| 2] 16] 32]45|55| 65] 61] 52] 44/31/15] 4 |... 
1} 9] 21] 81] 40 45| 46; 40} 32] 22] 10} 2]--.. .---| 1] 12] 26] 40] 53] 56] 61] 55 | 44/30)14] 3]... 
1| 8] 20| 33] 46] 42| 33] 9] 1] 12] 26 | 41] 83} 59] 54 | 43] 29] 12) 2 
6| 19| 31] 40 46| 46| 41] 34] 21] 7 ]----]--.. ..-|--.-| 10] 40] 50] 54] 53 | 49/40] 24! 9 
Nov. 5 |..... -----| 4] 14] 26] 34 8 Nov, 6| 18] 34] 44| 47] 48 | 44] 34] 20] 6 
11} 21; 29 34 | 34] 22) 12 4] 16 | 31 | 40 47 | 48 | 41 | 33 | 20] 5 
2] 11] 22] 30 84 2] 12] 38 _.--|----| 3] 16] 20]37] 44] 42/37] 27/13] 4 
1| 9] 19] 26 __--|----| 2] 10] 24] 32] 40] 40] 35] 26/13] 3 
- 1 8] 17] 25 29; 2] 19 9 1] 10] 25 | 38 | 36 | 33 | 24) 13] 3 
8] 17] 26 80} 31] 2] 10) Of 2 Wi Bi Bi 
Means..| 1] 6{| 15] 27| 38] 47 62] 62) 47) 28) 16) 7} 2 9/201 35/49|50| 64] 64/50/49) 35/21] 9] 2 
Percentage of average 
|129 |123 | 123 |123 |126 |126 /125 |131 |---|... 
*8-day means} 
: * 8-day means. 
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7 M4] 5 : 1 1/29. 1 8] 
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8 25 | 13 6 9 34, 1} 4. 
6 7 0.7 8 5/40. 4 
7 13 11 2| 4/41. 4 
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8 7 7 0148, 2 2/12. 
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17 19 | 16 1 1/50. 1 6/14. 1) 0.2 | 
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18 22 | 15 7 3 0/15. 0.8 
24 34 | 25 I f 5 Sie 9) 50. 7 2) 16. 6) 0.8 im 
22 36 | 24 8| 4/49. 1 8)14. 9) 5) 0.6 
22 32 | 25 ? 9 9/16. 0.6 
19 37 | 28 7 7 4/51.8 9/14. 6) 0.5 
21 | 39 | 25 9 6/50. 4 9|14. 0.3 
21 32 | 22 | 7 452.0 1\13. 3) 0.2 : 
15 | 29 | 24 5 1 bra 
20 21 | 16 3 0/48, 4 7\10. 4) 
13 23 | 22 1 5 3/47. 1 3| 9.6 
16 29 | 20 6 9 Ez 
8 17 | ll 6. 3 7 6/41. 7.0) 
9 8 | 5. 1 5/42. 4 3) 6.1) - 
ll 16] 9 1. 9 337.2 6) 
8 19| 9 _...|....| 3. 3 foe 
6 | 14] 21 | 21 8 5 ) Bisa) 4) 1.4). 
6 | 14 | 22 | 27 | 9 430.8 { 
4| 15 | 20 | 18 oh 4.27.8 i] 
2110 | 18 | 27 | 6 1 
2] 8] 13] 24 1 4/22. 8 _ 
| ii 6} 27. 
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7|14/ 23| 39 43 | 44| 40 | 25) 16) 8 
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Means../0. 4 


*8-day means, 


936-39 | 
| 
- M. . M. A. M. P.M. 
10 | 11 |Noon} 10] 1 
Feb. |----|---.| | Feb. | 28 
19 |----|----| | sill 35 1 | 
26 | me 40 2 | 
Mar. 5 | 33 3 
12 |....]....| 1 34 3 
26 26 5 49 8 | 
23 |---| 23 |__..| 2] 10 58 12 
30 | | | 30 |---| 4] 16 61 16 | 
May May 7| 1| 6] 17 60 16 
14 14/1] 8] 19 68 17 
| 21| 3] 10] 21 66 17 
2% | 2] 8/18 60 20 
June 1 June 2] 9] 20 70 22 
| 2] 8] 16 52 17 
18 | 1 | 18| 8] 20 66 20 
25} 1 | | | 25| 2| 9| 20 70 23 . 
July 1 July 2] 2} 6] 16 62 19 
9 |.--- | | | 9| 2] 73 24 
16 | | 1| 8| 31 76 23 | 
1] 8] 21 74 21 
Aug. 6 |---- | 1 ‘ 
20 | 20 2} 59 2 
PP | | | | 55 5 
| |= 47 3 im 
Oct. 1 | 2 | 42 | | 
Means..(0.1| 2] 7/15/25] 35] 43 42/35/25/15| 7| 2/02 | 
*8-day means, | 
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TaBLE 18.—Mean hourly totals of solar and s 


Week 
ning— 


124 


RV 


* 8-day means. 


a 

22 

es 

3 

é 
so Ssato~ 


4 
f 
|| 
Ha 
mental 
A.M. 
15) 25] 24] 21) 19] 11] Feb. 5 40} 30.2} 34. 9/35. 5/30. 7 
25) 29 34| 34) 32) 26118) 9| 6.9 35.1] 41. 1/41. 4/36. 8 1] 7.6 
16) 24} 30| 28] 22:16 9| 26 | 9. 8] 41.1] 46. 2/46. 4 2|10.1| 
291 36 40| 40| 33) 25) 15) Mar. 5 | 9.4 42.9} 46.8145. 4/41.9 4/11.9) 
Apr. 25} 43) 40] 44/46] 44) 38) 29) 19) 9} 12 | 5 41.4) 45. 9)45. 1]40.7 
2! 42] 46] 281 191 |... 19 | 13. 7| 45.1] 49. 5/50. 3/45. 6 0/15. 2) 
azi sl 26 17.0 48.4] 52. 7)52. 4/48. 2 8/16. 6) 
34] 241 181 Apr. 18. 1 47.5) 53. 2/52. 9/48. 1 4}17.2| 
: 30 4 32] 39] 45] 47] 41) 35] 29) 21/ 14) 7] 9 5 50.8] 54. 5154, 1/49. 4 19. 2| 
May 3 34] 48] 51) 48] 38} 33] 26] 16] 10) 16 3| 20. 5 52.0} 56. 3/52. 5 /21. 9] 
14/ | 1 37| 48] 52) 49] 47] 42] 33) 20) 19} 12) 5) 23 |...-| 22.9 54.8] 58. 6/54. 7 5/22. 0 
5 341 46} 50} 46/ 361 37] 35] 261 17] 101 6| 2)... 30 |----| 50.1) 64. 79 7/59. 6 0/1 0 
Gl st fol 33] 42] 47| 49] 481 44] 37] 27] 191 12] 9} gi... May 7 |-.--| 3. 58.8) 62. 4/57. 8 25. 2| 
June “il el 44] 41] 46] 47) 49] 46} 43) 38) 32) 23) 16 1 14 4. 3/26. 9 59.0) 62. 6/58. 2 1/26, 110) 
1} 3} 44] 49) 52) 52} 44) 39) 31] 24) 16 2 21 | 'T) 4. S28. 9) 60.5) 64. 4 8/28. 9/15. 4] 
11 26 20! 351 411 45 60} 48) 4 36) 28] 23) 16 1 28 T 5.0 28. 6| 60.5) 64.915 6/60. 8 7/30. 0/16. 8 
1} 6 18} 25] 32] 40) 4 46| 46 0} 32] 26) 20) 13 1 June 4} 5.6) 30. 0 62.8) 69. 1/7/63. 6 8/30. 8/18. 0 
July _.-| 2} 6| 18) 24 36} 40 46) 46 40} 42} 30) 23) 14 11] .6) 5.3 28. 0 52H 59.9) 63. 4/8/60. 6 8/28. 9/16. 6 
5 23| 29 36) 40| 45] 43] 27] 20) 12) 18 | .6) 5. 9/29. 7 61.6) 66. 2/95/62. 2 4/32. 4/17. 7 
5} 19} 29) 34) 38 46| 49} 50} 40} 35) 28) 20) 12 25) .7| 5.4 28. 3 5 6 65. 3|60. 1 1/29. 5/16. 9} 
a 16] 24] 31] 36) 44] 47] 45) 40) 34] 27) 18] 12 July 2] 5.4 32. 3| 69. 2/4/65. 2/56 131. 9/17. 8 
1) 3] 14] 21) 29) 36) 39) 42 41] 36) 30| 24] 16) 9 9| 5. 3) 4 5 6 67.8} )/29. 6/16. 6 
6] 12] 18] 25) 31) 40) 39 36] 20] 22) 14) 7} 16 | T) 4.8) 29. 0 66. |54 28. 8/15. 6| 
1] 5] 10 14 8} 32} 34] 32} 32} 30) 24) 17) 11) 5 I|---|--- 23 | 4.0/7.0 63. |51 7|14. 7| 
23) 23] 23) 21 18} 15] 8| 4} 30 |.---| 3.2) 3 6 64. 6) 3/52 7/28. 7/14. 8| 
18] 231 26) 25| 28} 241 19) 13] Aug. 6|.-..| 2.7) 63. |50 9/26. 4/12. 8} 
a} 101 14] 19] 25] 26) 26] 24) 21) 17) 10) 6) 13 1.9) 0 5 62. 53 3/11. 8) 
gl a4} is} 25] 30} 28} 25] 20) 14] 9) 20 |....| 1. 5/22. 9 61. 0/61. 9.9 
4 2} 7] 14] 20) 24) 26) 27) 24 21) 16] 9) 27 |.---| 1.0) 5 58. 4/58. 2/21. 8.0 
14) 20} 23) 21) 18] 15/10} 5) Sept. .6) & 59. 6/59. 3) |44 119. 3] 7.1 
Oct. 3} 8] 13} 18] 20} 22) 20] 16) 10) 4). 10 |.---| T 17.6 55. 6/54. 5 41 $116.2] 5.2) 
Means../0.1/0.4) 1 6| 10) 1 15.8| 22.6] 26. 7|26. 0/22. 5|15 
| | 
266. 7 526 6 
373. 3 683 64 
356. 9 598 105 
384 5 651 118 
362. 7 608 117 
274. 5 476 73 
378. 7 609 148 
328. 1 556 101 
341. 1 557 126 
432. 2 733 132 
404. 5 604 204 
413. 7 607 219 
360. 3 542 179 
399. 9 511 288 
497. —4.4 669 325 
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TABLE 21.— Analysis of the isopleths 
Maximum Minimum Average radia - 
Station lati Symmetry De 
tude | Noon. Week be- Wook Dail 
, ly. Week be- Gram- | site of 
ginning— ginning— | Noon. Week beginning— | ginning— cal. tinental” 
United 
States 
Percent 
18 28 | Feb. Very ar; Many crests........... 520 +44 
25 41} Apr. 16............ June 4__...| Sept. 23 Dee. 10, Dec. 24 Somewhat irregular; several crests-- 392 +49 
New 29 56 | June June 18....| Dec. Rether 369 +2 
La Jolla. 32 50] Apr. 30............ June 4____. Dec. 10. Fairly smooth; many crests........... 416 
Riverside.............- 33 58 | June 11... June 11 Fairly smooth; few 410 *4+14 
36 43 | July 2............. July 2.....| Dee. 17. Very smooth; few crests............... 466 *4-29 
Washington. .......... 38 56 |.-...do.... .--do Dec. 10 341 
New York......-...... 40 46 Jan. 1 Jan. 1, Dec. 17...-| Irregular; many 304 *—16 
40 60 |.....do.... Exceedingly smooth; only 1 crest_..._- 376 *44 
Blue Hill. ............. Rather ir jar; Many crests......_.. 343 *—§ 
n -------.| 42 29 | May 21, July 16...| May 21._.| Dec. 24, Jan. 8.............- Dec. 24, Jan. 8....| Very smooth; many crests.........._. 375 
Madison........-.....- 43 05 | July 2, July 23..... July 9__... Jan. 1, Jan. 8................ 
Friday Harbor......... 48 32 / July 16............ uly 16..../ Dec. 17, Jan. 8... Smooth; many crests. 331 
64 52 June June 11__..| Dec. 10, Dec. 17, Jan. Dee. 17, | Irregular at noon; otherwise smooth... —33 
an. 1. 
of 10 sta- | 39 658 | July July 2.....| Dec. 17. 
ns. 


*Stations included in the composite. 


NOTES AND REVIEWS 


Seventh Pacific Science Congress.—If world conditions 
ermit, it is planned to hold the Seventh Pacific Science 

ongress at Manila in 1943, probably about November, 
under the auspices of the National Research Council of 
the Philippines. Father C. E. Deppermann, S. J., As- 
sistant Director of the Philippine Weather Bureau, has 
been appointed Secretary for the section of meteorology 
and climatology. 

Several ars on subjects of general interest to the 
Pacific are being tentatively considered; and in addition, 
any ae contributing to the meteorology or climatology 
of the Pacific region will be welcomed. 


The Secretary extends an invitation to American mete- 
orologists and climatologists to attend this Congress and 
to contribute to the program. It is desired to make this 
Congress as representative of the whole Pacific region as 
— both north and south of the Equator. The 

retary will be glad to receive the names of those 
who plan to attend, titles of proposed papers, and sugges- 
tions as to symposia or other matters that may aid in 
making the Congress an outstanding success. Papers may 
be contributed even though the authors cannot attend in 


person. 


METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR APRIL 1941 
[Climate and Crop Weather Division, J. B. Knvcer in charge] 


AEROLOGICAL OBSERVATIONS 
By Earu C. 


Mean surface temperatures for April were above normal 
over nearly three-fourths of the country (chart I). Tem- 
peratures were below normal over western Texas, over 
most of the Plateau and Rocky Mountain region and, ex- 
cept for the coastal stations, over all of California, while 
temperatures were above normal over the rest of the 
a An area including parts of three States, Ari- 
zona, Utah, and Nevada, had mean temperatures slightly 
more than 4° F. below normal while temperatures in the 
Great Lakes region were 6° to 8° above normal. 

At 1,500 meters above sea level the 5 a. m. resultant 
winds were from directions to the south of normal over 
most of the country. The opposite turning from normal 
was noted, however, over Miami and El Paso, over most 
of the east central, the northeast and the upper Great 

ke areas, as well as over parts of the north-central and 
northwestern sections. At the 3,000 m. level the direc- 
tions of the 5 a. m. resultant wind were to the north of 
normal over most of the northeast and the northwest 
sections and to the south of normal elsewhere. A com- 
parison could be made between the 5 p. m. resultant 
winds and the corresponding 5 a. m. normals for only 
about half of the stations of the country. The stations in 
the northeast and east-central portions of the country and 


most of those in the northwest and west-central areas re- 
ported 5 p. m. resultant directions to the north of the cor- 
responding 5 a. m. normals for 5,000 meters while the oppo- 
site turning from these normals occurred at this level over 
the rest of the country. 

At both the 1,500 m. and 3,000 m. levels the 5 a. m. 

resultant wind velocities were generally lower than nor- 
mal. This negative departure was especially marked in 
the East Central States where the resultant velocities 
at these levels were from 4 to 6 m. p. s. below normal. At 
5,000 meters most stations in the northern half of the coun- 
try had 5 p. m. resultant velocities well below the cor- 
responding 5 a.m.normals while the velocities to the south 
were generally above normal. 
+ Except | the Gulf coast, the extreme Southeast 
and portions of the Northern Plateau region the 5 p. m. 
resultant winds were from directions to the south of the 
corresponding 5 a. m. resultants over the country gener- 
ally, at the 1,500 m. level. This turning of the resultant 
winds to the southward during the day was generally true 
at 3,000 meters, there being only eight stations in the 
United States where the opposite shift in wind direction 
occurred. 

At 1,500 meters the 5 p. m. resultant velocities were 
lower than the corresponding 5 a. m. normals over most 
stations in the eastern two-thirds of the country and were 
higher generally to the westward. Over the northern third 
of the country, the velocities of the 5 p. m. resultant winds 
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at 3,000 meters were lower than corresponding 5 a. m. 
velocities while an increase in these velocities during the 
day occurred generally to the southward. 

he upper-air data discussed above are based on 5 a. m. 
(E. 8. T.) pilot-balloon observations (charts VIII and IX) 
as well as on observations made at 5 p. m. (table 2 and 
charts X and XI). 

At radiosonde and airplane stations in the United States 
proper the highest mean monthly pressure at each of the 
standard levels from 5,000 to 16,000 meters, inclusive, 
oecurred over Brownsville, Tex. At the levels from 1,500 
to 4,000 meters the maximum mean pressure for each 
level was recorded over two or more stations, while at 
17,000 meters the highest mean pressure for the level 
(92 mb.), occurred over Brownsville, Miami, and San 
Antonio. At most of the standard levels from 1,500 to 
9,000 meters the lowest mean pressure for the month was 
observed over both Bismarck and Spokane. At five of 
the standard levels from 10,000 to 15,000 meters the lowest 
mean pressure was observed over Spokane while at 13,000 
meters a mean of 163 mb., the lowest for the level, was 
reported by both Great Falls and Spokane. At 16,000 
meters six northern stations reported the same minimum 
pressure for the level. At the next level, 17,000 meters, 
five stations reported mean pressure of 74 mb., the lowest 
mean value for the level. 

At each of the standard levels from 1,500 to 17,000 
meters all Alaskan stations recorded pressures lower than 
the minimum mean pressures for the same levels over the 
United States while at San Juan pressures at each of the 
levels from 2,500 to 16,000 meters were higher than the 
corresponding maxima for the United States. 

The mean monthly pressures at levels up to 3,000 
meters were generally higher than those of last month 
over the eastern half of the country and lower than last 
month to the westward. At 5,000 meters and above, the 

ressures were higher than last month except that at the 
evels from 5,000 to 9,000 meters pressures were lower over 
an area in the Southwest and West Central States. The 
increase in mean pressures over those of last month was 
especially marked at the levels from 5,000 to 11,000 
meters over the Great Lakes and over the New England 
States. At Portland, Maine, for example, the average of 
the mean pressures for these levels was about 16 mb. 
higher than the corresponding value for March. In 
Alaska mean pressures for April were either the same or 
higher than for March at all levels above 11,000 meters. 

The largest difference between the maximum and mini- 
mum mean monthly pressure at any of the standard 
levels for stations in the United States was 21 mb. at both 
8,000 and 10,000 meters. Steep pressure gradients appear 
from north to south on the pressure charts, especially at 
the levels from 7,000 to 11,000 meters. At both the 
8,000 and 10,000 meter levels a change of 1 mb. is ob- 
served for each 61 miles of horizontal distance between 
Oklahoma City and Brownsville. This pressure gradient 
is somewhat steeper than the gradients further to the 
eastward, a change of 1 mb. in mean pressure, for example, 
being noted for each 75 miles of horizontal distance be- 
tween Sault Ste. Marie and Nashville. 

Temperatures were generally higher than last month at 
all levels below 10,000 meters at all stations of the country 
except at four stations in the Southwest and extreme 
West where temperatures were slightly lower at several of 
these levels. At levels above 10,000 meters mean tempera- 
tures for April were generally higher than last month in 
the western half of the country and generally lower to the 
eastward. At most Alaskan stations the mean tempera- 
tures were higher than last month, at Ketchikan however, 
temperatures were slightly lower at the levels from 5,000 


to 9,000 meters but were higher at all other levels. 

Comparison of the mean temperature charts for April 
1941 with those for 1940 shows that temperatures from the 
surface to 3,000 meters were higher in April this year than 
last over the eastern half and over the northern third of 
the western half of the country and were lower than last 
year over the rest of the United States. At most levels 
from 5,000 to 11,000 meters temperatures for the month 
were higher than last year over the eastern two-thirds of 
the country and were lower to the westward. At levels 
above 13,000 meters the mean temperatures were higher 
than last year at most stations in the western two-thirds 
of the country and were generally lower to the eastward. 
At Juneau, Alaska, temperatures were lower than last 

ear at levels below 3,000 meters and were higher than 

ast year at all higher levels. At Fairbanks temperatures 
were lower than last year at levels up to and includi 
9,000 meters; were higher at the next four levels; and 
were lower than last year at 15,000 meters and above. 

At the 1,000-meter level the free-air temperatures were 
higher than normal over most of the country. _Tempera- 
tures were below normal, however, at this level over 
California. At 3,000 meters temperatures for the month 
were above normal over most of the southeast and over 
most of the northeast and north-central areas, and were 
below normal over the rest of the country. At 5,000 
meters the temperatures were belownormal over Denver 
and over all stations to the westward while, with three 
exceptions, temperatures were above normal over all 
stations east of Denver. 

At the 1,000-, 3,000- and 5,000-meter levels the relative 
humidities were above normal over most stations. The 
mean relative humidities were below normal, however, 
over Portland, Maine, and Sault Ste. Marie at all three of 
these levels, while the relative humidity was also below 
normal at 3,000 meters over Lakehurst and at 1,000 
meters over Nashville and Norfolk. There was no 
clearly defined connection between the April charts for 
departure from normal relative onde for these 
levels and the chart of departure from normal precipita- 
tion for the month. 

The altitude, at which the monthly mean temperature 
of 0° C occurred, varied from 1,900 meters (m. s. 1.) over 
Sault Ste. Marie to 4,400 meters over Brownsville. 
Over the southwest and west-central region the level of 
average freezing conditions during the month was slightly 
lower than the corresponding level of last month and was 

igher over all other stations of the country. 

he lowest temperature recorded in xy air over the 
United States was —79.8° C (—111.6° F) recorded on 
April 4 at a height of 16,300 meters (about 10 miles) over 
iami, Fla. A lower temperature, —87.1° C (—124.8° 
F) was recorded, however, at 18,200 meters over San 
Juan on April 3. 

Table 3 shows the maximum free air wind velocities 
and their directions for various sections of the United 
States during April as determined by pilot-balloon ob- 
servations. The highest wind velocity reported for the 
month was 75.0 meters per second (168 m. p. h.) observed 
over Big Spring, Tex. on April 16. This wind was 
blowing from the WSW, at an elevation of 10,950 meters. 

The highest wind velocities observed in April during the 
last 5 years occurred this year in the layer from the surface 
to 2,500 meters and also in the layer from 2,500 m. to 
5,000 m. (table 3). A wind of 85.0 m. p. s., the maxi 
mum April wind velocity for 5 years, however, was 
recorded in 1940 for the upper-air layer above 5, 
meters. This wind was recorded on April 22, 1940, 
blowing from the SW. at a height of 14,670 meters over 
Redding, Calif. 
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ve . TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees centigrade, and relative humidities in percent, obtained by 
sh airplanes and radiosondes during April 1941—Continued 
, Stations with elevations in meters above sea level Late report for March 1941 
_ Seattle, Wash.! (27 m.) Spokane, Wash. (598 m.) Washington, D.C. (5m.) | Swan Island, W. I. (10 m.) 
4 : 
Altitude (meters) m. s. 1. £12 
Ss of ss oP Ss 5 of oP 
Z & Z & Z & 
77 30 71 29 1,018 12.2 68 31 | 1,013 24.8 76 
29 960 12.8 62 31 21.1 83 
67 30 62 29 904 10.5 60 31 18.0 79 
68 30 60 29 851 7.5 58 31 853 15.7 68 
70 30 60 29 801 4.6 58 31 804 14.0 60 
67 30 61 29 753 1.7 59 31 757 11.9 56 
66 30 64 29 707 | —1.1 61 31 713 9.3 50 
63 30 66 28 —6.9 56 31 632 5.6 40 
65 30 62 27 548 | —13.1 52 31 559 | —0.2 34 
63 30 57 26 479 | —20.4 51 31 492 | —6.7 29 
. 61 30 54 25 418 | —27.6 49 31 432 | —12.6 2 
29 362 31 378 | —19.8 27 
29 31 329 | —27.4 26 
29 31 287 | —34.6 25 
29 20 29 248 | —42.5 
29 29 213 | —50.6 
29 19 29 182 | —58.6 
22 10 23 92 | —82.6 
14 20 77 | —78.5 
ll 5 15 65 | —73.0 
1U.8. Na Nore.—All observations taken at 12:30 a. m. = ae time, except at Lakehurst’ 
? Airplane o servations. N. J., where they are taken at or near 5 a. m. nL Norfolk, Va., where they are 
4 Observations made on Coast Guard vessels in or near the 5° square: taken at about 6 a. m., and at Pearl Harbor, oe 
Lat. 35°00’ N. to 40°00’ N. None of the means or 
Long. 55°00’ W. to 60°00’ W. level observations. 
Observations Coast Guard vessels in or near the 5° square: of observations refers to pressure only“as temperature and humidity data are 
Lat. 35°00’ N. to 40°00’ N missin: some observations at certain levels; also, the humidity data are not used in 
Long. 45°00’ W to 50°00’ W. daily obs the temperature is below — —40.0° C. 
§ Radiosonde and observations. 
TaBLE 2.—Free-air resultant winds based on pilot-balloon observations maden ear 5 p. m. (75th meridian time) during April 1941. Directions 
given in degrees from North (N=860°, E=90°, S=180°, W=270°)—Velocities in meters per seco 
Abilene, | Albuquer- Atlanta, Billings, | Bismarck, Boise, Browns- Chicago, | Cincinnati,| Denver, 
Tex. que, N. Mex.) Ga. Mont. N. Dak. Idaho ville, Tex. N. Y Vt. tl. Ohio Colo. 
(537 m.) (1,630 m.) (299 m.) (1,095 m.) (512 m.) (866 m.) (7 m.) (220 m.) (132 m.) as = (192 m.) (152 m.) (1,627 m.) 
Altitude 
Surface... 28| 176) 3.2} 30) 226) 2.2) 30) 196) 0.5) 29) 24 28} 390} 2.9} 90) 4.4) 30] 278] 1.0) 30} 320) 27) 152] 134) 0.2) 30] 250) 0.0} 90) 150) 1.4 
29} 132! 5.2) 30) 268) 2.3) 30) 315) 4.1) 27) 161) 2.5) 27) 154) 1.0) 30) 246) 
28} 188} 30) 224) 28] 324) 2.7) 21) 152) 2.1) 29) 268) 3.6) 30) 312) 4.7] 25) 242) 1.9) 27) 203) 3.4) 30) 223) 
27| 201) 28] 243) 1.7] 20) 34 323; 2.3] 16} 280) 2.2) 26) 264) 4.3) 28) 302) 5.1] 25) 277) 2.9) 21) 214) 3.3] 28) 230) 
23] 216) 3.8) 30) 246) 4.5) 25) 2.9) 20) 24 28) 313) 2.1) 15) 278) 3.7) 24) 281) 5.6) 26) 294) 5.6) 23) 268) 2.6) 20) 214) 4.3) 26) 236) 5.2 130} 0.8 
18} 235) 7.8} 30) 256) 4.5) 24) 246) 29) 328 26) 334] 0.9) 13) 259] 6.4/ 22) 295) 6.3) 22) 310) 6.2) 22) 276) 3.0] 18} 222) 5.2) 25) 251] 6.1] 28) 180) 1.6 
¢ 3,000....... 17| 244/10. 3) 29) 238) 5.7| 22) 254) 4.0) 23) 290 22} 58} 1.6) 12) 264) 9.0) 22) 302) 7.0) 18} 323) 7.6] 20) 261] 4.3) 16) 240) 5.2) 24) 256) 6.2) 27) 209) 2.1 
16] 248/15. 6) 24) 252) 9.6) 20) 274) 7.1) 21) 302 15| 21) 10) 19) 315) 8.0) 10) 321) 7.0) 14) 270) 8.0) 13] 254) 5.5} 19) 268) 4.7| 22) 242) 5.1 
13] 256/19. 3) 18} 250!14. 1) 15) 274) 8.8} 18] 311 15} 334] 18] 319] 12] 265] 7.1) 13) 301) 3.3] 12) 249) 8&7 
13} 261/22. 6) 15} 251/17. 1) 12); 278)12.2) 16) 316 14} 353} 16] 329] 9. 11] 276] 6.0] 11] 297] 5.0} 10) 259) 9.3 
E] Paso, Ely, Nev Grand Junc-| Greensboro, Jackson- | Las Vegas, | Little Medford, Miami, | Minneapo-| Mobile, | Nashville, 
Tex. ra 910 m ) tion, Colo. .Cc, ville, Fla. Nev. Oreg. Fla. lis, Minn. Ala. Tenn. 
(1,196 m.) ’ . (1,413 m.) (271 m.) (14 m.) (570 m.) (om) (410 m.) (10 m.) (265 m.) (9 m.) (194 m.) 
Altitude 
1 lolals jolals lolals lolals lolals jolals lolale 
Surface____- 29) 259) 3.2) 29) 288] 0.8) 30) 262) 1.1) 26) 243) 1.1] 28} 86) 2.2) 30) 91) 3.2) 30) 160) 1.8) 29) 138) 2.1] 28) 328] 1.1] 29} 91) 3.0) 30) 164] 1.9) 30) 170) 3.8) 29) 211) 1.7 
26] 225] 30] 101] 2. 29] 149] 3.4) 28] 313] 1.4] 29] 105] 3.5) 30] 152] 3.2) 30) 149] 4.8] 29) 210) 2.0 
_...| 25) 247| 2.0] 28] 82) 2.4) 26) 115] 1.4] 30] 196] 1.4) 28) 170] 3.9) 28] 289) 1.9] 27| 129] 2,2) 27) 166) 4.9] 29] 136) 3. 5| 29] 225) 2.5 
30} 258] 1,2) 25) 254] 2.6} 28] 78] 1.4] 26] 203] 1.2) 30] 202) 2,2) 25) 198] 4.5) 27) 259] 1.9] 24] 148] 1.0] 26) 185) 6.8} 29] 1.4} 28) 220) 3.4 
2,000. .....- 29} 297) 0.9) 30} 271) 1.6) 24) 285) 3.7) 27) 10) 25) 254) 2.4) 30] 219) 1.9) 25) 213) 5.6) 27) 218) 2.2) 24) 58) 0.2) 21) 195) 7.1) 25 0.9} 28) 238) 4.3 
2,500 29} 266) 1.1] 29] 258] 1.8 24] 289] 5.3) 26) 348] 1.2] 24) 265] 2.5] 27| 250) 1.9] 23) 225] 6.6) 23) 216] 2.6] 22) 249] 0.9] 16) 180] 6.6] 25) 303] 1.9) 26) 254) 4.5 
3,000_ 27| 252) 1.3} 28] 219] 3.0] 22) 292) 5.2} 23) 330) 1.3] 24) 270) 3.7] 2.5] 19) 241] 5.6] 23) 228) 2.0] 22) 2.2] 10) 221) 5.7] 24] 281) 4.6) 24] 258) 6.0 
4,000. 18| 19] 215) 3.9] 21) 292) 6.2) 19] 357| 1.2) 286] 5.9] 26) 253] 5.2] 13] 270] 9.9} 21] 259] 0.4] 21) 294] 5. 21] 278] 7.3] 15) 275) 7.6 
5,000. 11| 3.8] 11] 258) 4.6] 19) 286] 7.9] 17| 328) 2.6) 19] 279] 8.1] 24) 290] 7.6] 11] 260/12.0| 17] 344] 1.1) 16] 297] 19] 276/10. 8} 10} 293)10.5 
6,000_ 19} 297] 9.0) 331] 3.0} 19} 285)12.0) 22) 285) 9. 16] 339) 5.9) 15} 204) 15} 280)14. 
8,000_ 12} 317] 14] 286)18. 5) 203/20. 12) 332) 9.7] 14) 203/15. 


—“‘i‘é‘ 


MONTHLY WEATHER REVIEW 131 


Aprit 1941 
TaBLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (75th, meridian time) during April 1941. Directions 
given in degrees from North (N=360°, E=90°, S=180°, W=270°)—Velocities in meters per second—Continued 
It Ste. 
New York,| Oakland, | Oklahoma | Omaha, Phoenix, |Rapid City,) St. Louis, | San An- | San Diego, Sau Seattle, Spokane, | Washing- 
N.Y. Calin” |City,Okle.| | Aris.” |tonlo,Tex.| | Marie, | wach” | “Ween” | ton 
(5m) | @m) | (2m) | (06m) | | (982m) | (181m) | (180m) | (5m) | | | (603m) | 
Altitude 
Surface..... 28} 233) 1.0} 29) 243) 3.8) 27) 159) 2.3) 26) 178) 2.5) 30) 263) 1.7] 28) 338] 2.9] 26) 147) 0.8) 27) 104) 27) 277) 4.3) 28) 232) 1.9) 29) 271) 1.5) 29) 216) 0.9) o.8 
28] 260) 3.1] 29) 266] 2.8] 27) 173] 2.7] 26] 190} 2.8! 30] 244] 26] 186] 2.0] 27) 110] 3.9] 27) 290) 3.6) 28) 235) 1.5) 29) 260] 29] 300) 1.0 
28| 286} 4.5] 28} 296] 2.4] 27] 166] 4.7] 25] 187) 5.3] 30] 233] 3.6] 28) 339] 2.9] 26] 216) 3.3) 22) 118) 2.7) 21) 294] 2.5| 23) 212) 1.9) 28) 242) 2.4) 29) 223] 0.9) 20) 283) 1.8 
28| 306] 6.4] 24] 27| 187| 4.6) 23] 201] 6.9 240| 4.2) 28) 328) 2.9) 23) 4.9] 18] 176] 1.6] 17) 288] 3.3) 23] 2.4) 27) 212) 3.1| 212) 1.0] 276| 3.3 
2,000. ------ 24| 315| 8.4] 23] 325] 3.0) 26) 223] 5.1] 6.2 240] 4.5| 24) 272] 1.5) 21] 236] 4.7] 14) 262) 3.6] 16] 290) 3.5] 22) 260) 2.2) 23] 190] 4.2) 28| 210) 1.5) 27| 287) 5.4 
2,500..-----| 23] 318] 8.1] 23] 325] 2.8] 23] 243] 7.1] 19] 223] 7.6] 29) 252] 3.5] 18] 241] 3.6] 21] 242) 5.1] 12) 264) 5.6] 15) 300) 4.5) 21/ 261/ 2.6) 22/ 181| 4.3] 233] 0.8) 26) 28) 7.1 
3,000.------| 20] 9.2} 22} 316] 3.9] 20) 249] 9.7] 15] 230) 7.6] 28) 260] 4.7) 14) 220] 5.6) 17) 244] 14] 311] 5.3) 286] 3.8] 19] 174) 4.9] 22) 160| 0.1) 299) 8.9 
4,000. _...|----| 21] 328] 5.4) 15] 253/11. 8] 11] 235] 5.7] 22] 260] 8.4] 12) 223] 6.8] 17| 256) 17] 290] 3.6] 15] 2.5] 19] 72) 1.9) 20) 307\10.4 
20] 326] 7.7] 10] 252/14. 4] 11] 241] 6.8] 21] 265/13. 2/ 10) 226] 9.7] 14] 278/10. 16] 315] 3.4] 12] 347] 2.0] 18] 108) 1.9] 18] 307] 9.9 
6,000...--.- 17] 331/10, 16] 270/18. 13] 15] 316] 7.5] 11] 358] 3.9] 16] 96] 1.3) 16) 322) 9.5 
TaBLE 3.—Mazimum free air wind velocities, (m. p. s.), for different sections of the United States, based on pilot-balloon observations during 
April 1941 
Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
| Station ‘ton | Station Diree- | 3% Station 
3 
= < 214 |4 
Northeast !_....... 41.0 | WNW..| 2,460 | 14 Pittsburgh, 4) 4,240 | 22 m, Mass. 65.0 | WSW...| 10,300 | 1] Portland, Maine. 
East-Central ?_....| 37.0 | WSW___| 2,230 | 20 | Louisville, Ky_.-...|| 45.0 | WSW--.| 3,930 | 21 | Elkins, W. Va... 54.0 | NW... 10, 300 | 26 | Louisville, Ky. 
Southeast 28.9 | ESE_...| 1,000 | Birmingham, Ala...|) 38.0 | WSW-_..| 3,700 | 4] Mobile, Ala......__. 67.0 | WNW../ 10,150] 1 | Jacksonville, Fla. 
North-Central ¢___.| 39.8 | SSW_..-| 2,110 | 20 | Milwaukee, Wis...-|| 31.9 | WSW---| 2,870 | 11 | Rapid City, 8. Dak_|| 46.8 | SW____- 9,440 | 12 | Rapid City, 8. Dak. 
_ 57.6 | 1,100 | 13 | Des Moines, 45.6 | 4,470 | 13 | Dodge City, Kans__|| 61.6 | WSW-..| 10,140 | 20 | Wichita, Kans. 
South-Central 37.0 | 1,390 | Big Spring, 4,210 | 19 | Dallas, Tex. 75.0 | WSW__.| 10,950 | 16 | Big Spring, Tex. 
Northwest ?__...... 260 | 4 | Tatoosh, Wash-_--..-- 96.603 4,650 | 13 | Spokane, Wash----_- 50.0 10,690 | 7 | Medford, Oreg. 
West-Central 36.0 | W__.--.. 2, 13 | Cheyenne, 39.1 | 2,840 | 14 innemucca, Nev 68.0 ....| 18,590 | 7 | Redding, Calif. 
Southwest ®_....... 36.6 | NW-_....| 2,500} 6 N. 45.4 | NW-.... 2, 780 N. 69.9 | 10,420; 6) Las Vegas, Nev. 
ex. ex. 


! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, and Northern Ohio. 

? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 
Tennessee, and North Carolina. 

3 South Carolina, Georgia, Florida, and Alabama. 

‘ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 

§ Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri. 


WEATHER ON THE NORTH ATLANTIC OCEAN 
By H. C. Hunter 


ete pressure.—During April 1941, the portions 
of the North Atlantic Ocean which are well covered by 
reports at hand had pressure mostly below normal, as has 
been the case during each month of 1941 so far. The 
deficiency was greatest, on the average, over the south- 
eastern part of the ocean. Near the North American 
coast, from the Gulf of St. Lawrence to the waters east of 
the Carolinas, the pressure averaged somewhat above 
normal. 

The extremes of pressure in available vessel reports 
were 1,036.2 and 988.8 millibars (30.60 and 29.20 inches). 
The high mark was noted late on the 24th by the Coast 
Guard cutter Bibb, near 38° N., 44° W. Pressure had 
been almost as high over waters adjacent to southern 
New England, the Middle Atlantic States, and the Caro- 
linas during the 13th and the latter part of the 12th. 
The low reading was oe rger by the American steamship 
Carrillo, about midnight of the 1st-2d, near 37%° N., 
71° W. Marks closely approaching the Carrillo’s were 
noted during the final 2 days of the month near the coast 
of Portugal. 

Cyclones and gales——The month seems to have been 
about as stormy as an average — but the especially 

gh winds were limited to the early and late portions of 
the month almost exclusively, the period from the 9th to 


Io pre Arkansas, Louisiana, Oklahoma, Texas (except extreme west Texas), 
and western Tennessee. 

7 Montana, Idaho, Washington, and Oregon. 

§ Wyoming, Colorado, Utah, northern Nevada, and northern California. 

* Southern California, southern Nevada, Arizona, New Mexico, and extreme west 


26th ander | scarcely any gales, according to reports so 
far received. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
(seal level) at selected stations for the North Atlantic Ocean and its 
shores, April 1941 


Depar- 
Station Average | ture from | Highest | Date| Lowest | Date 

pressure | “normal 

Millibars | Millibars | Millibars Millibars 

Lisbon, Portugal. 1,012.4 —3.2 1,023 6 998 29 
1,019.0 —2.0 1,028 |10, 25 1,006 6 
Belle Isle, Newfoundland... 1,010. 9 1,030 |25, 27 986 1 
Halifax, Nova Scotia--._.......- 1,017.0 +3.5 1,032 26 1,003 1 
1,017.3 +2.4 1, 032 12 1,001 6 
1,018.3 +2.0 1, 029 1 1,000 1 
1, 016, 1 —0.5 1, 021 16 1, 008 30 
1,015.6 1,024 14 1, 008 5 
1,015.9 0.0 1, 025 14 1,002 3 


Norte.—All data based on available observations, departures compiled from best 
available normals related to time of observation, except Hatteras, Key West, Nantucket, 
and New Orleans, which are 24-hour corrected means. 


Two portions of the month as already noted had 
ee gay A low pressure readings—the first 2 and the 

al 2 days. However, the only known occurrences of 
winds of force greater than 10 were connected with 
neither of these, Sut occurred during the daylight hours 
of the 5th over waters to eastward of the Carolinas, as 
shown in the table of gales accompanying. The Low 
connected with these winds was centered over Indiana 
on the morning of the 5th, but was of wide extent, its 
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eastern edge covering waters somewhat to eastward of the 
coast from New Jersey to below Hatteras. On the follow- 
ing morning the center was about 100 miles to southward 
of Nantucket, whence it moved rapidly onward toward 
the east-northeast. 

Fog.—As the spring advances there is normally a 
marked increase in amount of fog reported, and this year 
the increase from March to April was very noteworthy, 
especially over the northern Gulf of Mexico and near the 
United States coast between Capes Hatteras and Cod. 
The portion of the gulf where fog was most frequent was 
the square 25° to 30° N., 85° to 90° W., with 8 days of 
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fog was that from 35° to 40° N., 70° to 75° W., where the 
count was 12, distributed through the month. Well to 
the southward, between the Bahamas and Bermuda, some 
fog was seen on the 18th and 19th; over these waters fog 
is of rare occurrence. 

Fog was noted on several dates, Spray about the 
middle of the month, nearly midway between Bermuda 
and the western Azores, while a few occurrences were 
reported between the Azores and Portugal. 

n comparison with the Aprils of past years April of 
1941 is found to have had very much more than normal 
fogginess over the northern Gulf of Mexico and somewhat 
occurrence, none of these being later than the 21st. more than normal over waters adjacent to the Middle 

The western North Atlantic square with most days of Atlantic States. 


OCEAN GALES AND STORMS, APRIL 1941 


Aprit 1941 


wes me ion oO and force on 0 n 
Gale | Time of | Gale | Lowest Shifts of wind 
Vessel be- | lowest | end- | barom- = near time of 
| gan barometer| ed eter gale lowest gale wind lowest barometer 
From— To— Latitude | Longitude began | barometer | ended 
North Atlantic Ocean Milli- 
ofr or bars 
Carrillo, Am. 8. 8.....-- Boston........- New Orleans...| 37 30N.| 71 00 W. 1 | 12p, 1.... 2 988.8 | SE_.... | * NW...| SE, 8....- SE-W. 
Mayari, Pan. 8.8___....| Banes.......... Boston......... 3442N.| 7130W.| 2] 7a,2....-| 2] NW, 8..--| W-NW. 
Hamilton, U. 8. C. OnStation 38 42. N.| 59 30 W. 3| ‘993.2 | SSE__-| SSW,9__.| WSW-_.| SSW, 10__| SSE-NW. 
Station No. 2__| 38 00N.| 68 00 W. % 3 WSW__| WSW, 10__| S-WSW. 
he Lashaway, Am. | Freetown-.---- 138 20N.| 66 21 W. 3 3..... 3 | 1,013.5 | N, 
General Greene, U. 8. | On ice 4448N.| 4512W.| 3 | 9p, 3 | 1,000.0 NNE, NNE, 8... 
Hamilton, U. 8. C. G_..| OnStation No. 38 42N.| 5906W.| 41/10p,3....| 4] 997.0} WNW,3..| NNW _| NNW,8__| SW-N. 
Excalibur, Am. 8. Lisbon......... Bermuda. 36 0ON.| 51 00 W. 4] 10a,4.-..| 4] 995.3 | WSW_.| WSW,8__.| WNW_| WNW,8__| S-WNW. 
Bibb, U. 8. C. G.......- Norfolk. Station No. 2..| 38 54. N.| 49 24 W. 4 | 2p, 4..--- 5 993.6 | NNW 5 YNW NW,8__..| E-WSW. 
Spencer, U. S. C. On Station No. 39 0ON.| 46 00 W. 3 | Bp, 16.....-- WSW, 5__| WSW..| SSW-NNW 
Santa Ana, Am. 8. S._..| New York...-- Cristobal. 35 25N.| 7414 W. | 2p, SSW, 6._..| §,8.....-- S-NW. 
ew Jersey, |-.--- Texas City_.._- 136 15N.| 74 37 W. | Sp, 6..... 5 999.7 | S-W-WSW. 
m,.5. 5. 
Cristobal__....- 134 53.N.| 73 58 W. 5 | 4p, 5 | ESE_..| SW, 4.....| SSE__-| S, 11.__--- 
$2 54.N.| 74 06 W. 5 | 4p, 5...-- 5 | 1,002.0 | SSE___| SSW,6____| SSW___| SSE, 9___.| SSE-SW. 
Gulferest, Am. M. La Cruz, Venez.| 35 54.N.| 71 42 W. 51 8...-- 5} 999.7 | SE____- SSW, 9__._| SSW___| SE, i1__--- SSE-SSW. 
City, Am. | 38 00 N.} 71 00 W. 5 | 4a, 6___.. 7 | 1,000.0 | SE____- NE....| NE, 10_...] NNE-W. 
Spencer, U. 8. C. G____- Station No. 2...| New York_..-- 38 54.N.]| 63 36 W. 6 | 4p, 7] 994.9 | SW._..| WSW,5_..| NNE_.| NE, SW-NW. 
amilton, U. 8. C. G...| OnStation No. 38 30N.| 59 06 W. &,7..... 7| 9026 | SSE__.] SSW,9....| SW-NW. 
General Greene, U. 8. | On ice 142 34N.| 4702W.| 2p,7...-- 71 993.6 | WSW-_.| S-NE. 
Bibb, U. 8. C. OnStation No. 3812N.| 4548W.| 7 4a,8___-- 8 | 1,005.1] 
Mormacyork, Am.M.8_.| New York... 135 07 N.| 71 06 W. 8 | 4a,8__..- 8 | 1,013.2 | NNE__| NNE,7_..| NE....| NNE,8_..| N-NNE. 
Duane, U. 8. C. 39 18N.| 6012 W. 12 | 4p, 12__.. 12 | 1,018.6 | N___--- None. 
Bibb, U. 8. C. G.......- On Station No. 88 54.N.| 46 00 W. 19 | 3p, 19___. 19 | 1,011.5 | SW_...| SW,7_.._.| SW....| SW,8.....| SW-WNW. 
Clare, Am. 8, Jackson ville....| 33 06.N.| 77 00 W. ji NNE,8_..| SW-NW. 
Pan Massachusetts, Am. | Galveston... Boston........- 41 06N.| 6918W.| 2 | 4a, 27--.-| 27 | 1,000.8| NE__..| NE,8____. NNE_._| NE,8____. 
Bibb, U. 8. C. Station No. 2...| 37 36.N.| 63 54W.| 27] 9a,27_...] 28] 1,008.5 | W__.| NNW,9__] SSW-W. 
Exhibitor, Am. 8. nidad_____.. oston......... 39 18N.| 6842W.| 27] 2a,28__..| 28] 1,007.5 | NW__.| NNW,8__| NNW..| NW,8__._| NW- 
A. 8S. Hansen, Am. 8. 8_..| Smith’s Bluff, | Carteret, N.J..| 26 12N.| 88 00 W. 28 | 12m, 28_- 
ex. 
Spencer, U. 8. C. G...-. | 39 00 N.| 4600 W.| 28] 3p, 29....| 29] 1,002.0] SW-WNW. 
North Pacific Ocean 
wee Cusseta, Am. M. | Yokohama----- 42 30 N.| 153 30 E. 1] Ila, 1... 1.0088 WNW, WNW_| WNW, 
Dellwood, Am. 8. 8...... Seattle... Dutch Harbor.| 52 40N.| 15100 W.| 1] 6p,1.....| 2] 980.7] SSE__.| SE,8.___.| SE, 9.....| SE-E. 
Luckenbach, Am. | Portland, Oreg.| San Francisco..| 43 54 N.| 124 30 W. 21 & &..-- SSE... ssw, 8...| SE-S. 
A vessel Zamboanga, | Los Angeles_..._| 38 24.N.| 149 12 W. 2] 12p, 2...- 3 993.7 | WSW-_.| W, WNW.| W, WSW-WNW. 
Diamond Head, Am.8.8.| St.Helens, Oreg.| Hilo..........- 36 30N.| 138 30W.} 3] 8a, 4] 1,000.0 | SSW-__.| SSW, W___..| ssSW-W. 
West Cusseta, Am. M.8.| Yokohama. Vancouver, | 45 29N.| 10247 3p, 4| ‘983.7 | ENE.-| N, 9.....| NW__-| NW, il...| ENE-NW. 
Waimea, Am. 8. San Francisco_. Honolulu 35 21 N.| 129 21 W. 4 | 8p, 41] 1,005.8 | W__--- WNW. s-SW. 
J. A. Moffett, Am.8.8...| Ri ond, | Pt.W Wash_| 43 10 N.| 124 57 W. 3 | 6p, 5 992.9 | SSE__- sw, SSW, 9...| SSW-WSW. 
West Cusseta, Am. M.{S-_ Yokohama. ____ Vancouver, |! 49 168 33 W. 8 995.3 | W.---- SSE, 4....) W..--- W, SSE-SW. 
Presi dent B uchanan, | Hong Kong..-.| San Francisco..| 31 48 N.| 15730 E.| 8 | 10p,9.---| | 1,014.6 NW, NW, 8....| WNW-NNW. 
m. 5.5. 
Pierce, Am. | San Francisco..| 42 48 N.| 135 18 W. 9 | 3p, 9 | 1,003.7 | NW_.-| WSW, NW_.-| NW, 9_...| WSW-NW 
Meigs, U. 8. A. Singapore... Los Angeles....| 40 38N.| 17500 E.| 9| 1a,10....| 10| 971.9] , W, 10.....| SE-W. 
Manulani, Am. 8. San ncisco..| Honolulu. 36 30 N.| 126 42 W. 0 | 4a,10...-| 10] 1,005.1} WNW-_| W, NW... 10| W-WNW. 
West Cusseta, Am. M. 50 22. N.| 155 15 W. 9/12m,10_.| ll 991.2 | SE_....| SSW, 8...| SW....| SSW, 10..| S-SW. 
Matsonia, Am. 8. San Francisco-_. Honolulu 37 33 N.| 123 00 W. 12 | 1,003.4 | NW, 7..--| NNW NNW, NW-NNW. 
Baranof, Am. 8. Seattle_........ Seward.__.....| 59 06 N.| 141 18 W. 14 | 9a, 14] 1,008.1 SSW, SSE, 
Irwin L. Hunt, U.8.A.T_| Honolulu_-_-.-_.- San ..| 37 45. N.| 122 42 W. 15 | 8p, 15.... 15 | 1,017.6 | NNW. NNW, 8..| NNW. NNW, 8_. 
uchanan, | Hong 41 41N.| 155 00 W.| 14] 9p, 15] 1,004.1 | SE, 10..._| ESE...| SE, ESE-SE. 
m. 5. 5. 
pom Light On statiom. 48 33.N.| 12500 W.| 14] 4p,14--.) 16] 1,014.2] W..--- None. 
ship, U. 8. 
Makua, Am. §, 8.......-. Honolulu- San Francisco..| 37 30 N.| 123 48 W. 15 | 2a, 16....| 16] 1,025.1 | 
Neches, U. 8. 8......---- Dutch Harbor .| 55 30 N.| 156 30 17 | 6p, 17.--.| 17 | 1.0081 | NNE_-| NE, NE....| NE, 8..-.| NE-ENE. 
Maru, Jap. | San .-| Honolulu. 36 48 N.| 125 30 W. 17 | 10p, 17.--| 18 | 1,019.5 |......-.. NNW, NNW, 8.. 
Tuscaloosa City, Am. | 13 64.N./ 10118 W.| 25] 1,007.8 | ESE.--| N, 4......| NE....| ENE, 7...| N-E. 
Satartia, Catabangan, | Los 18 N.| 175 31 W.| 28 | 4a,28....| 28 993.6 | SW....| SW, 3...... WNW.) WNW, 
1 Position approximate. 2 Barometer uncorrected. 
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WEATHER ON THE NORTH PACIFIC OCEAN 
By E. Hurp 


Atmospheric pressure—On an average, there were two 

eat centers of pressure activity on the North Pacific 
me during April 1941. The more important feature 
was the abnormally deep Aleutian Low which, fed by a 
succession of higher latitude cyclonic depressions, attained 
an average depth of 996.8 millibars (29.44 inches), at 
Dutch Harbor. This value is 11.7 millibars (0.34 inch) 
below the normal of the month. Pressure was very low 
as far east as Kodiak, but from Juneau southward to 
Mazatlan, barometer means were only slightly below 
normal. In waters off central California, owing to the 
movements of several disturbances, pressure was moder- 
ately low for the month, the average at Francisco 
being 3.0 millibars (0.09 inch) below the normal. The 
North Pacific anticyclone was central in the general vicin- 
ity of Midway Island, where the mean barometer, 1,021.9 
millibars (30.18 inches), was 1.9 millibars (0.06 inch) 
ebove the normal. In the extreme southwestern part of 
the ocean, the ere eee of low pressure, following 
the warming up of the adjacent land surface, was begin- 


ning to appear. 
TaB.e 1.—A es, departures, and extremes of atmospheric 


(sea level) at selected stations for the North ific Ocean and its 
shores, April 1941. 


Depart- 
Station Average | ure from | Highest Date Lowest Date 
pressure 
Millibars | Millibars | Millibars Millibars 

Ma 1, 020.4 +1.8 1, 039 18 1,009 7 
Dutch Harbor... 996. 8 —117 1, 022 17 975 ll 
St. PMM.......- 1, 000. 5 —8.3 1, 025 17 984 22 
998. 7 -88 1,018 17 982 7 
Junesa.......... 1,012.5 —2.1 1, 033 16 995 4 
Tatoosh Island 1,015. 2 —0.7 1,026 17 994 4 
San Francisco 1,014.6 —3.0 1,025 998 10 
1,011.4 -0.8 1,013 [1,7, 15, 16,26 | 1,008 24 
Honolulu__...... 1,017.6 —0.4 1, 024 1,012 22 
Midway Island_.| 1,021.9 +1.9 1,027 1,015 22 
1,011.1 1,015 3,7} 1,009 17, 25, 26 
1, 009. 8 0.0 1,014 1,8] 1,008 (14,15, 19, 24,26 
Hong Kong...._. 1,012.2 +0.3 1, 022 1,005 25 
1,014.6 +1.4 1, 7,8} 1,009 20 
1,016.0 +11 1, 3] 1,007 ps} 
Petropaviovsk...| 1,009.9 +0.8 1,027 19 986 a 


Note.—Data based on 1 daily observation o 
are computed from best available normals 


Cyclones and gales.—At the close of March a disturbance 
of some intensity was causing stormy weather over the 
eastern third of the California-Hawaiian routes. On the 
Ist and 2d of April the disturbance moved northward with 
lessened intensity, and a cyclone from the Aleutian region, 
traveling rapidly in a general southeasterly direction, lay 
on the 3d and 4th off the northwest coast of the United 
States. As a result of the two Lows, fresh to strong 
westerly to southerly gales were of) rs by coastwise 
steamers off Oregon and southern Washington during the 
2d to 4th, while farther southwestward, between Cali- 
fornia and the Hawaiian Islands, westerly winds of force 
8 occurred on the 3d and 4th. The strongest wind due 
to the storm was a west gale of force 11 experienced during 
the early morning of the 3d, near 38° N., 149° W. 

On April 9 a further cyclone appeared to the westward 
of Oregon, causing local gales, with the highest reported 
of force 9, near 43° N., 135° W. The storm lay close off 
the coast on the 10th. The highest wind observed in 
connection with it on that date was of force 10, reported 
by the American S. S. Manulani, in 36°30’ N., 126°42’ W. 
On the 11th the cyclone entered California, but as late as 
the morning of the 12th strong winds occurred along the 
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coast, the American S. S. Matsonia reporting a north- 
westerly gale of force 9 a few hours out from San Fran- 


cisco. 

On the 15th to 18th strong winds, at times attaining gale 
strength, again disturbed our west coast. Off north- 
western Washi n the higher winds, of force 8, were 
from the west, but off the middle California coast, they 
were northwest to north. The strongest wind reported 
at sea was from the north, of force 9, experienced on the 
16th ang American 8S. S. Makua, in 37°30’ N., 123°48’ 
W. ese winds occurred on the eastern slope of the 
oceanic HIGH, then abutting upon the continent. 

In middle Pacific longitudes known gales were few. 
The stormiest period was about the 8th to 10th, with 
op apparently localized, rising at times to force 10. 

n the 10th and 11th a cyclone of considerable depth 
extended from the Bering Sea to the southward of the 40th 
parallel, and on the 10th the U.S. A. T. Meigs had a west 

ale of force 10 and the lowest barometer reading reported 
or the month, 971.9 millibars (28.70 inches), near 41° N.., 
175° E. Much farther eastward on that day the American 
M. S. West Cusseta had a southwesterly gale of force 10, 
connected with’the same storm, near 50° N., 155° W. 

Early in the voyage of the M. S. West Cusseta from the 
Orient toward Vancouver, on April 3, the vessel entered a 
cyclone to the eastward of the Kuril Islands. From about 
6 p. m. of the 3d to about 8 a. m. of the 4th, and begin- 
ning near 45° N., 163° E., she was under the influence of 
northwesterly winds of force 11, lowest barometer 983.7 
millibars (29.05 inches). This condition of storminess 
was by far the most important reported by na during 
the month from the extreme western part of the ocean. 

Fog.—Very few reports of fog were received. Among 
the most interesting was one from a vessel that encoun- 
tered fog on the 21st northeast of the Ogasawara (Bonin) 
Islands and did not entirely leave the fog area until the 
24th, near 36° N., 161° E. On the 28th fog was observed 
near 40° N., 170° W., and on the 8th to 13th, over a 
region extending southwestward from about 40° N., at 
133° W., to 33° N., at 157° W. The occurrences were on 
the 8th to 10th on the western half of the region, and on 
the 11th to 13th, on the eastern half. The only near- 
coastal fog reported was on the 27th, west of Washington. 


RIVER STAGES AND FLOODS 
By Bennett Swenson 


The precipitation pattern during April followed quite 
closely the trend of previous months, the eastern part of 
the country and the far northwest being quite dry while 
from the central Mississippi Valley westward and south- 
westward precipitation was generally above normal. 
Temperatures were well above normal over all sections 
except the far southwest. 

Excessive rains occurred in Arkansas, southwestern 
Missouri, southeastern Kansas, and eastern Oklahoma 
during the middle of April. Flooding was severe locally 
in this area and in the main reaches of the Osage, Gascon- 
ade, and Neosho Rivers. Six lives were reported lost due 
to flooding in the Ozarks region. Floods of less severity 
were experienced in the lower reaches of the Missouri and 
Arkansas Rivers, and in the White River. 

River stages were high in the upper Mississippi River 
with flooding in northern Minnesota and stages slightly 
above flood stage in the Mississippi River from Keokuk, 
Iowa, to Louisiana, Mo. Slight flooding occurred in some 
of the streams in the eastern Carolinas. Stages continued 
high in Texas, the Southwest, and in the Sacramento 
Basin with some flooding. 
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Stages were still unusually low in most of the Ohio 
Basin but some rains occurred during the month and slight 
foie was reported in parts of Tennessee and Ken- 
tucky. 

Atlantic Slope drainage.—The volume of spring run-off 
in most of New England was unusually small. A long 
period of clear weather with low humidity and scanty 
precipitation, accompanying the persistence of polar air 
masses over that area, resulted in a rapid depletion of the 
snow cover by evaporation. Also, the early season snow 
cover prevented the usual depth of frost penetration and 
caused considerable early losses of snow to ground water. 

At Concord, N. H., the precipitation for the period 
March 12 to April 17, when the peak stage in the Merri- 
mack River occurred, totalled only 0.52 inch. The 
greatest 24-hour rainfall during this period was 0.24 inch 
on March 17. The highest stage at Concord was 6.5 feet 
(flood stage 12 feet) on a 17. 

A slow and steady rise began in the Connecticut River 
early in April and continued at Hartford, Conn., until the 
17th, the rise being due entirely to melting snow. Flood 
stage was exceeded only at South Newbury, Vt., from the 
16th to the 20th where a stage of 20.8 was reached on 


April 18. 

rA moderate rise occurred gradually during the first week 
in April in the Delaware River due to the run-off from 
melting snow aided by a moderately heavy rain on the 
5th-6th. Flood stages were not reached and by the 
close of the month stages had receded to below normal 
for the season. 

wee rain over the upper Susquehanna River Basin 
on April 5 brought rising stages to above flood stage on the 
6th and 7th. The stages had been rising from the melting 
of considerable snow in the wooded areas and on northern 
slopes. Flood stages were reached or slightly exceeded in 
all of the upper basin down to and including Wilkes-Barre, 
Pa., where a stage of 23.9 feet (flood stage 22 feet) was 
reached on April 7, but no appreciable damage occurred. 

Moderate rises occurred in the Potomac and James 
Rivers from rains on April 5 but the only station to reach 
or exceed flood stage was Columbia, Va., on the James 
River, where a peak stage of 17.2 feet occurred on April 6. 
One or two stations on each of the Roanoke, Neuse, Cape 
Fear, Peedee, and Savannah Rivers reported stages above 
flood during this period but no damage resulted. 

East Gulf of Mexico drainage.—In the Pearl River Basin 
a period of moderate rainfall during the first few days of 
April resulted in only moderate rises, while another period 
of moderate to heavy rainfall, occurring from the 20th— 
24th, resulted in minor flooding in the lower Pearl. 

Upper Mississippi Basin.—Melting of snow coupled 
with moderate rains early in April in the extreme upper 
Mississippi Basin caused moderately high river stages in 


the Minneapolis-St. Paul area and flooding in the head-. 


waters of the Mississippi River. A crest of 13.2 feet 
occurred at Minneapolis (flood stage 16 feet) on the 11th 
and 11.5 feet at St. Paul (flood stage 14 feet) on the 
12th. Theriver, meanwhile, continued to rise in the upper 
reaches, aided by an extended period of rainfall from April 
13-19, cresting at a stage of 14.7 feet at Aitken, Minn. 
(flood stage 12 feet), on April 22-23 and 10.1 feet at Fort 
Ripley, Minn. (flood stage 10 feet), on April 20. The 
peak stages from this rise were 13.3 feet at Minneapolis 
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on April 22 and 11.0 feet at St. Paul on April 24. The 
maximum flow at La Crosse, Wis., at the peak stage of 
10.9 feet was 81,600 second-feet on April 18. 

Losses from the floods in this area were not great because 
no crops had been planted. Farm property losses above 
Minneapolis were estimated at $10,000 and losses in 
Aitken County to roads and bridges were estimated at 
$38,000. There was some flooding of the lowlands along 
the Mississippi from Red Wing, Minn., to La Crosse, 
Wis., with reported losses amounting to $13,000 in that 
area. Slight damages were caused in the Chippewa River 
and other tributaries in west central Wisconsin and south- 
eastern Minnesota from high water in those streams. 

Flood stage was exceeded in the main channel of the 
Mississippi also in the reach between Keokuk, Iowa, and 
Louisiana, Mo., from April 19 to the end of the month. 
No appreciable damage resulted. 

Flooding occurred in the Bourbeuse and the Meramec 
Rivers in Missouri, draining into the Mississippi River 
below St. Louis, Mo. A discussion of this flooding will 
be given below in connection with rather severe floods 
which occurred in the Osage and Neosho Rivers. 

Missouri, Arkansas, and White Basins.—A large anti- 
cyclone was centered over or slightly east of Florida from 
April 14 to 20 and resulted in a strong flow of warm moist 
tropical air northward over eastern Texas and eastern 
Oklahoma and thence northeastward over Missouri. 
Heavy rainfall occurred over Arkansas, eastern Oklahoma, 
southeastern Kansas, and southern and eastern Missouri. 
The amounts were exceedingly heavy over southwestern 
Missouri and adjoining sections of Oklahoma, Kansas, 
and Arkansas. 

Floods were especially severe in the Osage, Gasconade, 
and Neosho Rivers where record or near record breaking 
stages occurred. Overflows occurred also in the Meramec, 
Bourbeuse, Cimarron, Verdigris, North Canadian, Poteau, 
White (in Arkansas), and lower Missouri and Arkansas 
Rivers but were less severe. 

Stormy conditions, attended by heavy rains in south- 
west Missourifrom the 14th to the 19th caused considerable 
damage to soil by overflow of creeks and other small 
streams, and resulted in six deaths. Only two deaths 
were due entirely to wind, and these in connection with 
a small tornado during the late evening of the 18th near 
Reeds Spring. Practically every small stream in south- 
west Missouri overflowed, and press reports indicate 
damages of somewhat more than a million dollars. The 
greatest damage was evidently to the secondary road sys- 
tems operated by the counties and to farm lands that 
were badly eroded by the excessive rains. The water 
plant at Joplin was forced to close down by the flood, 
and heavy damage was suffered at Monett by the flooding 
of stores. Houses and mines in the Webb City-Oronogo 
district were overflowed and rendered useless, and much 
livestock was swept away. No estimates of damage 
include losses of private’property owners, which undoubt- 
edly was high; and the total damage over southwest 
Missouri must have been well over a million dollars. 

The average amounts of precipitation over some of the 
drainage areas in Missouri for the 6-day period ending 
April 20, were as follows: Osage, 5.9 inches; Gasconade, 
4.85 inches; Meramec, 4.1 inches; and lower Missouri, 
4.4 inches, 
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In the Verdigris River Basin, rainfall amounts from 
April 13 to 19 ranged from 3.33 inches at Toronto, Kans., 
to 8.24 inches at Claremore, Okla. Precipitation over 
the Grand Lake area in Oklahoma from April 14 to 19, 
ranged from 7.62 inches at Jay to 10.44 inches at Spavinaw, 
while below Pensacola Dam stations reported amounts 
ranging from 2.51 inches at Sallisaw, Okla., to 10.4 inches 
at Pryor, Okla. 

The crest stages for a few stations compared with the 
previous highest stages of record are as follows: 


April 1941 Previous high 
River and station 
Crest | Date | Stage Date 
Feet Feet Feet 
Bourbeuse River: Union, Mo---.- 12 17.0 21 19.2 | October 1919. 
Meramec River: 
11 16.3 20 15.7 | May 1937. 
Pacific, 20.0 22| 30.8] August 1915. 
Valley Park, Mo.....-..-.---- 14 21.6 23 30.7 | October 1919. 
Gasconade River: Jerome, Mo-_-.- 15 22.3 21 28.6 | August 1915. 
Osage River: 
a > ese 60 61.7 20 61.0 | June 1937 
St. Taemes, Mo. ....-...<...- 23 32.3 22 32.9 | June 1935. 
Verdigris River: Sageeyah, Okla_- 35 40.4 40.4 | April 1929. 
Neosho River: 
Oswego, Kans_......-..--...-- 17 22.3 17 25.4 | April 1927. 
Wyandotte, Okla__....-...-.- 36.4 20 30.0) A 1912. 
Fort Gibson, Okla__.........- 22 33.5 21 35.0 ay 1908. 
Arkansas River: 
Webbers Falls, Okla__.....--- 23 31.3 21 33.6 | April 1927. 
Fort Smith, Ark_.......-.....- 22 31.4 22 36.7 Do. 


Red Basin—The Red River at Fulton, Ark., and the 
Little and Sulphur Rivers draining into the Red River in 
that area exceeded flood stages near the close of the 
month. There had been frequent Roane this section 
during the past few months and no further appreciable 
damage was caused during April. 

The heavy rains in Arkansas during the month resulted 
in a rise in the upper Ouachita River causing some flood- 
ing in the vicinity of Camden, Ark. Damages amounting 
to $11,000, mostly to prospective crops, were reported. 

West Gulf of Mexico drainage.—The Trinity River over- 
flowed its banks at Dallas, Tex., twice during the month, 
reaching the same crest stage (30.7 feet) on both April 20 
and 24. The overflow at as was not serious, but at 
Trinidad, Tex., several hundred acres of bottom land were 
flooded. Livestock were removed on the basis of flood 
warnings. 

A flash flood occurred on the Bosque River at Hico, 
Tex., on April 17 and 18, causing damage amounting to 
about $4,500. 

The Guadalupe and Nueces Rivers were above flood 
stage at the end ofthe month. A report will be made on 
these floods in the next issue of the Review. 

Excessive rains caused the Pecos River to reach flood 
stage at Artesia, N. Mex., on April 29. Some lowlands 
were flooded below Artesia but no damage of importance 
occurred. However, there was about $5,000 damage to 
approaches to bridges by flash floods in tributary streams 
to the Pecos River in the vicinity of Roswell, N. Mex. 

The Rio Grande had appreeehed flood stage at Albu- 
querque, N. Mex., at the close of the month. 

Co River Basin.—Heavy rain over the Verde River 
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Basin on April 11 produced some high water in the Verde 
and Salt Rivers. The flow in the Verde is controlled by 
Bartlett Dam and the peak stage in the Salt River was 
held to 4.8 feet at Phoenix, Ariz., on April 14. A radio 
range site located on low ground near the Salt River sus- 
tained considerable damage, the extent of which is not 
known at this time. 

Pacific Slope drainage.—Owing to an abnormally wet 
winter season discharge in Tulare Lake drainage continued 
much above normal and surplus water not needed for irri- 
gation continued to flow into the Tulare Lake Basin. 

Rain was heavy over the upper Sacramento Basin on 
March 30, when 4.1 inches occurred at Vollmers, Calif. 
On April 4 excessive rain was again general with another 
4.3 inches at Vollmers, and 3.96 inches at Kennett, Calif., 
in 24 hours. 

The Sacramento River crested at Kennett at 19.7 feet 
and at Red Bluff, Calif., at 26.2 feet on April 4. These 
stages were higher than for previous floods this season. 
The Feather and American Rivers were only moderately 
high and no important rise occurred in the lower San 
Joaquin. Many of the local creeks caused overflow dam- 
age from the rains of April 4 which were especially heavy 
in the valley and the adjacent foothills. 

At Knights Landing, Calif., with a crest stage of 30.9 
feet on April 7, there was an overflow into Yolo Bypass. 
This overflow, together with a heavy discharge of Cache 
and Putah Creeks materially increased the volume of 
water in the bypass. This bypass and also Butte Basin 
and Sutter Bypass have been flooded since December 1940. 
In some of the areas the water had been pumped or 
drained out in March. The reflooding in April resulted 
in further delay in crop planting. 

The total losses from the flooding during April have been 
estimated to be over $250,000. 


ESTIMATED FLOOD LOSSES AND SAVINGS FOR APRIL 


1941 
si is 
2 
| 
& 
East Gulf of Mexico: Pearl $1,000! $1, 000/$1, 000 
Mississippi 8 Upper Mis- 
< i Basin: 
Upper Mississippi 48, 000) $1, 000|$10, 000) 2,000, 61,000) 5,000 
Missouri Basin: Lower Missouri 
River and tributaries 100,000) 3, 500 
Ohio Basin: B and Orchard 
White Basin: White 3,200; 800) 38, 200 400/10, 000) 52,600) 15,000 
Arkansas Basin: 
Neosho River in 15, 1, 600: 16, 800} 
Marmaton River 1,600; 3,000) 1,000 
Lower Neosho and Arkansas 
3,000) 5,000 000} 1, 000/10, 000 000/190, 000 
Streams in southwest 1,000,000)... 
Red Basin: Ouachita River___.._. 10, 000 250; 500) 11,000) 11,000 
WestGulfof Mexico: Pecos River_.| 5, 
Pacific Slope: Sacramento River--}141, 110,000; 1,000)...... 262,900) 5,000 


1 Mainly Osage River and lower Missouri River from Jefferson City to Hermann, Mo. 
1 Tributaries of Tennessee River in vicinity of Rockwood, Tenn. 
* From Press reports; 6 lives lost. 


| 
| 
| 
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FLOOD-STAGE REPORT FOR APRIL 1941 FLOOD-STAGE REPORT FOR APRIL 1941—Continued 
(River district center] (River district center) 
Above flood Crest Above flood Crest 
Flood stages—dates Flood stages—dates 
River and station stage River and station stage 
From—| To— | Stage | Date From—}| To— | Stage | Date 
ATLANTIC SLOPE DRAINAGE MISSISSIPPI SYSTEM—continued 
Feet Feet 
Connecticut: South Newbury, Vt__.-....--- 18 16 20] 20.8 18 White Basin 
Tioughnioga: Whitney Point, N. Y----..---. 12 4 ll}| 15.5 7 White: Feet Feet 
8 5| i} 10.5 8 Calico Bock, Ark | 26.9 
16 6 9] 183 7 23 4 8 
16 5 6 16.75 6 26 B 25} 27.2 
12 5 7| 14.9 6 21 25 | Mayl| 22.6 23 
12 5 7 16.9 6 
Arkansas Basin 
12 6 7] 12.5 7 Perkins, ll 16 17} 11.6 17 
14 7 7) 14.0 7 Verdigris: Sageeyah, Okla__....._......----- 35 18 23 | 40.45 22 
14 5 12] 20.3 7 Neosho: Parsons, Kans... .................. 22 16 17 | 248 17 
16 6 7] 18.5 6 17 16 20; 22.3 17 
22 6 8 | 23.9 7 3 15 36.4 20 
J 19 
al me 7 North Canadian: Yukon, Okla ..........- sie 
10 9 16} 10.8 13 Poteau: Poteau, 21 25.0 19 
13 6 8} 15.5 7 Arkansas: 
wells, Okla... 23 18 23] 31.3 21 
22 6 8} 24.6 7 22 19 25 | 31.4 22 
17 8 9} 17.3 9 22 19 25 | 30.8 22 
ll 1 14] 12.8 7-8 22 20 24} 26.0 22 
22 20 26 | 27.2 24 
EAST GULF OF MEXICO DRAINAGE 20 21 26} 23.4 
25 3 26 | 26.5 25 
arl: 
Monticello, 15 25 25 | 15.0 25 Red Basin 
12 27 -------- Little Missouri: Boughton, 20 25 25 | 20.5 25 
26 25 | Mayl1/ 30.6 
MISSISSIPPI SYSTEM 25 24 28 | 25.5 26 
phur: 

Upper Mississippi Basin Ringo Crossing, 20 { Bas 

eramec: 
Park, 19 21.6 93 Coldwater: Coldwater, 13 { 24 27| 13.9 25 
‘Aitkin, 12 14 30 | 14.7 22-23 WEST GULF OF MEXICO DRAINAGE 
10 19 10.1 20 
= 12 22 29; 12.3 26-27. Elm Fork of Trinity: Carrollton, 6 23 24 6.5 24 
Quiney, 14 22 30} 14.3 28 ty: 
* 13 19 14.3 28-29 ees 28 { 19 20 | 30.7 20 
Guadalupe: oa! me 
20 16 24} 29.8 21 Gonzales, Tex. .......-.----.------------ 20 { 27 31.3 29 
60 18 61.7 20 21 26 1 26.6 28 
18 
Gasconade: Jerome, 15 18 22| 223 21 
Missouri: nto: 
21 19 25 | 23.5 20 23 4 5| 26.2 
25 20 26 | 23.8 23 Hamilton City, 20 5 5] 20.1 5 
Knights Landing, Calif--..............-. 30 5 9; 30.9 7 
Ohio Basin 
New: New River, Tenn__...........-.-....- 18 5 5] 18.3 5 1 Continued into follo month. 
Cumberland: Celina, Tenn-.........--...-- 28 6 8! 29.8 4 Records from U. 8S. Engineer Office. 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
[For description of tables and charts, see Review, January, pp. 30-31] 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by the 
several headings. 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 


greatest and least monthly amounts are found by using all trustworthy records available. 
The mean departures from normal temperatures and precipitation are based only on records from stations that have 
10 or more years of observations. Of course, the number of such records is smaller than the total numberof stations. 


Temperature Precipitation 
E Monthly extremes E Greatest monthly Least monthly 
coum 
et 
| Station Station :|| Station | Station 
E A A A 
“7, | °F. oF. oF, In. In In. In. 

65.8 | +2.3 mterville.......... 90 | 111 | 36 2 || 2.93 | —1.57 | Fort 6.13 | Fort 1.23 
52.4 | —6.1 | 96 18 2.52 | +1.89 | 7.58 | Yuma Weather Bu-| .28 

reau. 

63.7 | +2.2 | 04 32} 11 5.04] +.14]| OF 1.92 
53.1 | —3.0 | 9s 28 th Loko. ........ 18 || 4.27 | +2.60 16.08 | Brawley. 12 
Colorado 42.3 | —1.4 86 12 | Taylor - 20 || 2.67 | +.91 | Wolf Creek Pass....| 8.13 64 
70.5 | +.7 | 6 92} 147] 40 7 || 4.30 | +1.39 | Key West Airport__| 15.84 | -21 
65. +2.1 | Brooklet...........- 97 19 | 33 3 |] 2.06 | —1.74 | 4.44 | Savannah No. .38 
45.8 | +.7 | 89 29 | Island Park Dam...| 19 || 1.68] +.25 
2 57.2 | +4.8 | 90 13 | 2 26 2 || 3.75 | +.23 | 6.64 | 1.43 
57.0 | +5.2 92 23 2 || 2.68 | —.89] La 64 
53.8 | +5.1 | 3 86 24 || 2.50) —.22 Clarence............ 5.05 | Millerton. .67 
56.3 | +1.5 | 86 1... . 21 | 121 || 3.22} +.68 | 9.81 | Blue Rapids. . 67 
Kentucky-_........... 60.0 | +3.9 | 4 93 | 112] 27 3 || 2.89 | —1.10 | 8.41 | 1.47 
68.7 | +1.7 | 91 | 40 1 |] 3.34 | —1.36 | 8.01 | Port 1.10 
Maryland-Delaware_| 56.8 | +4.6 | Cumberland, Md...| 97 20 | Oakland, Md_......| 17 3 || 2.98 | —.58 Crisfield, 4.57 | Cumberland, Md_.__| 1.88 
48.3 2 | 2stations__......... 90 | 113 | 2 2.27 | —.18 | 6.08 | .35 
Minnesota. .......... 48.7 5.7 | Redwood Falls__...- 84 14] 21 || 3.08; +.96 Gull Lake Dam__._. 636 | etetions............ 1.34 
66.4 | +1.8 | 5 90 36 6 || 3.67 | —1.23 | 9.51 | State College......... 1,20 

59.2 | +4.0 3 90 | 112] Licking (near) 29 2 || 4.50 55 | Anderson (near)_...| 11.01 | Lucerne.............- 1.06 
50.8 | +1.6 | Weeping Water._... 84 17 | 111 |] 3.46 | +1.08 | 6.19 | Valentine Lakes Ref- | 1.26 

uge. 

44.8 | +4.8 103 8] 17 1.74] +.94] 5.17 | Golconda. 05 
New England___..__- 48.6 | +4.9 95 8 7 || 1.04 | —2.31 | Nantucket, Mass._.| 4.79 | Williamstown, Mass.| .21 
New Jersey_........- 55.5 | +5.9 96 19 7 || 2.32 | —1.33 3.17 | Culvers 1.20 
New Mexico. .......- 47.8 | —3.7 90 5 1.93 | +1.05 | Bell 4.97 | Pearl (near).......... 
New York. 50.2 | +6.0 95 19 | Stillwater Reservoir.| 5 1 1.55 | —1.43 | De 
North 60.9 | +3.0 | Lumberton. 95 19 | 26 | 12 3.26) —.35 1 
North 44.1 | +2.7 82 6 2.30 | +.86 5.67 | Bowbells............. 
Sa ae 55.5 | +5.7 92 22 1.60 | —1.58 | Springfield No. 2....| 3.68 | Dennison.........._. 51 
Oklahoma. 61.2) +.9 88 27 5.94 | +2.55 | 11.91 | Goodwell_........... 1.39 
47.2) +.5 92 1.69 | —.20 | Gold 19 
Pennsylvania__..____ 55.0 | +6.4 94 2.01 | —1.43 | Union City........ 3.55 | New Castle........_. -75 
South 64.6 | +2.4 95 2.65 | —.50 | 6.82 | Calhoun Falls........| .84 
South Dakota_______. 48.4 | +2.6 3.90 | +1.82 | Harvey’s Ranch._..| 7.55 | Glenham............. 1.24 

62.1 | +3.4 3.62 | —.82 | Cookeville. ......... 6.19 | 1.4 
65.3} —.8 4.57 | +1.54 | 11.87 | Crockett............. 93 
43.5 | —3.6 2.87 | +1.67 | Rice Canyon__.._._. 
La 58.6 | +4.1 3.05 —.30 | Columbia_.......... 5.09 | Timberville_......._. 1.16 
51.8 5 1.87 —.38 | Paradise Inn_....._. 5.49 | Benton City......... 

est Virginia. 56.0 2 2.17 | —1.38 | Pickens. 4.12 | Shinnston............ -37 
Wisconsin............ 50.0 4 2.27 | —.26 | 80 
Wyoming............ 39.9) —.3 3.17 | +1.56 | Dome 8.75 | Powell............... 
Alaska 18.8 6 1.98 | +.18 | 35.07 | 3 stations. T 
70.8 1.3 3.79 | —4.77 | Kukui 20.00 | 7 stations._.......... -00 

76.4 1.7 5.44) +.97| La ina 14.97| Playa Grande; 
Yunque). (Vieques). 
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SOLAR RADIATION AND SUNSPOT DATA FOR APRIL 1941 


SOLAR RADIATION OBSERVATIONS 
By Heien 


Measurements of solar radiant energy received at the 
surface of the earth are made at 9 stations maintained 
by the Weather Bureau and at 12 cooperating stations 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface 
is continuously recorded (from sunrise to sunset) at all 
these stations by self-registering instruments; pyrhelio- 
metric measurements of the intensity of direct solar radia- 
tion at normal incidence are made at frequent intervals on 
clear days at three Weather Bureau stations (Madison, 
Wis.; Lincoln, Nebr., and Albuquerque, N. Mex.) and at 
the Blue Hill Observatory at Harvard University. Oc- 
casional observations of sky polarization are taken at the 
Weather Bureau station at Madison and at Blue Hill 
Observatory. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data obtained, up to the end of 1936, will be found in 
the Monraty Weatuer Review, December 1937, pp. 
415 to 441; further descriptions of instruments and 
methods are given in Weather Bureau Circular Q. 


Table 1 contains the measurements of the intensity of 


direct solar radiation at normal incidence, with means 
and their departures from normal (means based on less 
than 3 values are in parentheses). At Lincoln, Madison 
Albuquerque, and Blue Hill the observations are obtained 
with a recording thermopile, checked by observations with 
a Smithsonian silver-disk pyrheliometer at Blue Hill. 
The table also gives vapor pressures at 7:30 a. m. and at 
1:30 p. m. (75th meridian time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values at most of the stations are obtained 
from the records of the Eppley pyrheliometer recording 
on either a microammeter or a potentiometer. 

Direct solar radiant energy was considerably below 
normal at both Blue Hill and Madison, while the few 
measurements at Lincoln were considerably above normal. 

Total solar and sky radiation was considerably below 
normal at Lincoln, Fresno, and Fairbanks, and excessive 
at Washington, Chicago, Blue Hill, and Friday Harbor. 

_Polarization observations made at Madison on 5 days 
a mean of 59 pores and a maximum of 59 percent. 

he mean is exactly equal to the normal, while the maxi- 
mum is considerably below. 


_ Pyrheliometric apparatus for the measurement of the 
intensity of direct solar radiation at normal incidence has 
just been installed at Albuquerque and Lincoln. 


TaBLeE 1.—Solar radiation intensities during April 1941 
{[Gram-calories per minute per square centimeter of normal surface] 
LINCOLN, NEBR. 


Sun’s zenith distance 

7:30 1:30 
a.m. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° p. m. 
Date 75th Air mass Local 
mer. 

so! 
time A.M. P.M time 
e. 5.0 | 40 | 3.0 | 20 | 10) 20 | 30 | 40 | 50] e, 

mm. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm. 

MADISON, WIS. 
Apr. 6.8 42) .55 6.8 
61; .80 91 | 1.33 

Departures —. 18 |—.12 |—. 14 |—. 16 |—. 10 


As a result of the recalibration work now being con- 
ducted, new factors for the instruments at La Jolla 
Calif., ——"se N. Mex., New Orleans, La., and 


Washington, , make the following changes necessary 
in table 2. 
Was New Orleans, Albuquerq 
van | D.C.” La. N. Mex.” 
Cal. | Departure | Cal. | Departure | Cal. | Departure | Cal. | Departure 
an. 22..../ 210 —81 oF 
Jan. 29....| 348 +66 | 194 284 
Feb. 5....-. 302 —15 | 262 360 +19 
Feb. 12....| 243 —60 | 230 360 +13 
Feb. 19....| 316 —54 | 353 307 
Feb. 26....| 341 —67 | 269 -ll +112 | 496 
Mar. 5....| 428 +15 | 264 —46 | 315 —9 | 458 +108 
Mar. 12...| 379 —31 | 376 56 | 276 —71 | 388 —2 
Mar. 19...| 506 +69 | 357 13 | 250 —106 | 397 —52 
Mar. 26...| 470 —16 | 377 +30} 480 +147 | 614 +89 


TABLE 2.— Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 
(Gram-calories per square centimeter] 


New Cam- Fair- Twin New- New River- | Blue Albu- | Friday 
Fresno | pridge | banks La Jolla) ‘port | Orleans| side | Hill 


Wash- 

Week beginning— ington Madison} Lincoln | Chicago York Falls querque} Harbor 
Apr. 2. 379 330 98 290 496 480 393 306 461 586 401 495 506 394 551 271 
FN ROR RG 482 400 333 407 550 427 474 310 355 376 500 559 302 481 504 458 
Apr. 16 492 347 438 303 636 651 534 316 536 629 551 339 616 527 626 602 
YS SR REN & 508 564 550 581 601 609 376 376 552 354 400 376 473 379 496 561 
DEPARTURES FROM WEEKLY NORMALS 
+9 —38 —300 -3 —37 --29 —29 +28 +38 —20 106 +19 +14 —60 
Apr. 9._ +85 —107 +63 208 —136 +65 —50 —103 —70 +12 134 —162 122 +3 
77 —50 -14 —32 269 +54 -651 +119 +61 —68 73 115 +40 138 
Apr. 23 Th +126} +107/ +4200 170 33 —37 +2 —145 —66 13 —56| —100 +67 


ACCUMULATED DEPARTURES ON APR. 30, 1941 


+1, 848 | +1,372 | —5,529 | +3, 689 |+10, 689 | —3, 241 —42 | —1, 288 | +1,925 | —1, 932 +14 | +2,835 | —3,976 | +833) 525) +5, 250 


| 

| 

| 

& 

| 
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POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 


MARCH 1941 MARCH 1941—Continued 
{Communicated by Capt. J. F. Hellweg, U. S. Navy (Ret.), Superintendent, U. 8. Naval 
Observatory.] AJ] measurements and spot counts were made at the Naval Observa Heliographic 
from plates taken at the observatories indicated. Difference in longitude is meas 
from the central meridian, positive toward the west. Latitude is positive toward the East- Mount Area 
emisphere. or eac ay, under longitude, latitude, area of spot or group, and spo s - ‘- spo’ q 
count, are included assumed longitude of center of the disk, assumed latitude of center ard af ence Lon- Lati-| from | or count ity 
of the disk, total area of spots and groups, and total spot count. time . — tude tude ae amma 
- 
Heliographic 
East- Mount Dif- Dis- Ave Plate Mar.12_.| 10 58 8046 | —36 | 142 | +15 42 12 2| VG | U.S. Naval. 
Date sunt Wilson | fer. tance Spot | qual-| Observatory 8044 | —32 146) 32] 109) 10 
ard | | erce | pati-|from| or |°U2* “ity 8045 | +1] 179) +415] 22] 218] 18 
time oO. in gi- tude | cen- |group 8043 | +82 260] +11 84 194 3 
longi- tud ter o! 
tude disk (178)| (—7) 533 33 
Mar. 13__| 11 48 8044 | —19 | 146| —7 19; 121 7; Do. 
1941 hom ° ° ° 8045 | 179 | +15 26 | 315 12 
Mar. 1...| 11 36 8039 | —51 272 | +12 54 121 4 G U. S. Naval. 
1 
Mar. 14..| 11 27 8049 | —80 72); 80 48 1| VG Do. 
8032 | +32 | 355 | +16 436 12 “3 a 74 12 1 
6 
Mar. 2...) 12 11] 8039 | —37| 272] +12] 42] 97 4| F Do. 8044) — 24 
8034 | +11 | +10} 21] 206] 1 8045 | +22) 174 | +18 16 
8037 | +22 | 331 8 27 12 1 8045 | +30 | 182] +15 37 | 170 7 
2 355 1 291 10 
| (182)| (—7) 320 | 32 
(309)) (—7) Mar. 15..} 11 30 m1] Do. 
Mar.3...| 11 13| (*%) |—49| 52] 121) 8] F Do 8048 | — 48 
8039 | —27| 270; +12} 2 | 6] 
(*) —19 | 278 | +11 6 6l 2 8044 150 -7 12 12 3 
+23} 320; +10] 28] 242| 4 8045 | +37] 175) +18] 44| 36] 16 
es (*) +55 | 352 17 60 6 1 8045 | +45 183 | +14 50 145 3 
29 6 
+59 | 356/ +15] 62] 291 ass)! (—7) 
(a) (—7) — Mar.16..]11 gor} +7] 1] @ Do. 
oni - 242 
Mar. 4...) 11 47) | | 335 +3 a} Do. ? 
—35 | 248 | +12 40 97 6 8048 | —50 75 | +16 55 48 2 
(*) a 277 +11 19 248 6 8047 —38 87 +13 43 97 & 
8034 | +37] 320} 41] 22] 9 8044 
8032 | +73 | 356 | +15 75 | 242 5 go45 | +59 | 184 | 414 62 85 3 
(283)| (—7) 701} 34 
125)| (-— 25 
Mar. 5...| 12 8041 | —44 | 226 | +12 48 97 4 G Do. (125)| (—) 
8040 | —23 | 247 | +12 30 24 1 Mar.17._| 11 9 8051 | —67 45| +7 69 24 2] G | Mt. Wilson. 
8040 | —19 | 251 | +11 26 48 2 8050 | —65 47 | —16 65 | 291 4 
(*) —11 |} 259} —10 12 24 4 8049 | —40 72) —11 40 85 1 
8039 -1 269 | +12 19 24 1 8048 | —35 77 16 42 6 6 
8039 | +9] 279) +12 21 36 1 8047 | —25 87 12 31} 170 27 
8034 | +50 | 320} +9 53 | 242 8 8052 | —16 96 | +15 28 6 1 
8045 177 16 68 24 3 
(270)| (—7) 495} 21 8045 | +73] 185| +12] 12 2 
Mar. 6...| 12 1] — 2 F 
| wi Mar. 18..| 11 15| 8051] 45] +7| 12| 3| F | U.S. Naval. 
3039 | +12 | 209/+12} 23| 4 48) 51) 22] 3 
ed —3| 96|+14| 22| 36| 5 
(257)| (—7) 459 22 
33 
Mar.7...| 11 26 8041 | —18 | 226 | +411 25 48 4 F Mt. Wilson. 
8040} +8 | 252) +11 20 73 8 Mar. 19__| 10 44 8054 | —41 45 | +13 24 3] G | Mt. Wilson. 
8043 | +17 261 | +12 25 36 8 8050 | —37 49 | —16 38 | 242 4 
8042 | +76 | 320| -—6 76 36 2 8049 | —13 73 | —11 14 73 1 
8034 | +79 | 323) +9 79 | 194 1 8047 | +3 89 | +12 19 | 533 40 
8052 | +11 97 | +14 24 12 1 
(244)| (—7) 387 23 8053 | +65 | 151 -9 12 1 
Mar. 8...| 11 36 8040 | +22] 253 | +10 28 48 4 F Do. 
8043 | 261| 194| 10 (86)| (—7) 896 | 50 
Mar. 20_.| 12 15] (°*) —2%6 46 | +6 29 6 | U.S. Naval. 
(231) (—7) 8054 | —25| 471/413] 18] 1 
Mar.9...| 11 47 8044 | —73 144 -—7 73 97 4|VG/ U.S. Naval. 8050 | —24 48 | —15 25 | 255 6 
8040 | +37 | 254 40 12 3 8049 | +1 73 | —11 4 61 1 
7 8043 261 | +10 48 | 376 14 8047 | +13 86 12 23 | 473 30 
+27 99 14 34 12 1 
(217)| (—7) 485} 21 
Mar.10..12 2] 044 50] 9 G Do. (—7) 825} 40 
7 Mar. 21..| 11 58 (*) —23 36 | —19 26 12 5| VG Do. 
8043 | +57 261 | +10 60 | 436 10 3050 46 4 
(204)) (—7) g050| —9| 50|—15| 12] 145| 6 
Mar. 11_-| 13 15 8046 | —49 | 141 | +15 54 12 2| G Do. 8049 | +13 72) —11 13 48 1 
8044 | —45 145 -7 45 194 12 8047 | +21 80 | +11 27 12 1 
8045 | —12| 178 | +15 26 | 230 16 8047 88 | +12 35 | 461 30 
8043 | +71 261 | +10 73 | 485 6 8052 | +42 | 101 | +14 30 12 1 
(190)| (—7) 921 36 (59)| (—7) 726 53 
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MONTHLY WEATHER REVIEW 
POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 


MARCH 1941—Continued 


Heliographic 
East- Area 
- ce) spo 
ard ence Lati from | or | count 
| cen- ‘ou 
lo tude 
tude disk 
1941 h m ° ° ° ° 
Mar. 22--| 11 23] 8056 | —87| +9] 88 6 1| G | Mt. Wilson. 
8050|—10| —-19| 16| 2 8 
8050|} +1] 47} -18} 6 1 
8050| +4} —15 9} 194 5 
8054 | +4] 50/ +13] 20 6 2 
8055 | +13 | +11] 22 6 1 
8049 | 74|-12| 20] 48 1 
8047 | +42) 88/410) 412] 27 
8052 | +58 | +14] 61] 12 3 
(46); (—7) 714| 49 
Mar. 23.-| 11 7] 8056] +9] 75] 97 1| F Do. 
8050} +3] 36) —-18| 12] 36 3 
8057| +7| +4] 13] 12 2 
9050 | +19} 52) -15| 21] 194 5 
8049 | +43 | 76| -12| 43] 48 1 
8047 | +57 | 90) +12] 60] 23 
(33)| (—7) 654 | 35 
Mar. 24..| 10 39| 8058 | 64 6 1| F Do. 
8056 | —58 | 322} +8] 97 1 
8050 | 51} 382] 121 4 
8049 | +54] 74} -11| 54] 12 1 
8047 | +70} +11} 72] 
(20)| (—7) 430 18 
Mar. 25..| 10 53] 8058 | 54] 48 1| vq | U.S. Naval. 
8056 | —44] 323] +8] 46] 121 3 
8056 | —41| 326; +9] 44 6 1 
8059 | —27| 340] +46] 30 6 2 
(*) | —16| +15] 27 6 1 
8050 | +44] -15| 44] 61 7 
8049 | 75|-10| 68] 2% 3 
8047 | +82] 89] 84] 145 4 
(7)| (-7) 417| 22 
Mar. 26..| 11 26] 058 | —41] 312} -10] 41] 48 1| F Do. 
8056 | 323) +8] 34] 121 1 
8060 | —26| 327] —7| 26 6 2 
8059 | —13 | +6] 18] 61 3 
8050 | +57} 50|—-15| 48 3 
(353)| (—7) 284 10 
Mar. 10 8062] —73| 267| +11 | 75 145 Do. 
8058 | —27| 27| 2% 5 
8056 | —17| +8| 145 2 
8061 | +1] 12] 2% 4 
(*) —7} 333| —21| 15 6 2 
8059 | +1] +6] 13] 24 5 
8050 | +72} -15| 12 1 
(340)| (—7) 380 | 21 
Mar. 28..| 13 54] (*) | 261} 66] 12 Do. 
—60 | +11} 97 3 
(*) —25 301 | —15 26 12 4 
8056 | —3| +8] 16) 97 1 
8061} 331] +1 9| 5 
8059 | +14} +7] 48 6 
(326)| (—7) 290; 21 
Mar. 29..| 11 19} 8062} —46| +11] 50] 8&5 2|a Do. 
8056 | +10; 324] +8] 18] 97 5 
8059 | +28| 342| +7| 32] 24 3 
(314)| (—7) 206 | 10 
Mar. 30..| 12 32] 9062} —31} 269/ +10] 35] 48 2| F Do. 
(*) +1) 301 | —15 9 6 2 
8056 | +23} 323) +8] 28] 97 5 
8059 | +41 | 341] +7] 12 2 
(300)| (—7) 163 ll 
Mar.31..| 11 —18! 269| +10] 25] 24 1| G Do. 
(*) +23] —1 6) 48 8 
8056 | +36 | 323| +8| 97 6 
8059 | +54 | +7| 12 2 
(287); (—7) 181 17 


Mean daily area for 31 days=529. 


*=Not numbered. 
VG=very good; G=good; F=fair; P=poor. 
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POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
APRIL 1941 


(Communicated by Capt. J. F. Hellweg, U. 8. Navy (Ret.), Superintendent, U. 8. Naval 
Observatory.) All measurementsand spot counts were made at the Naval Observatory 
from plates taken at the observatories indicated. Difference in longitude is measured 


from the central] meridian, 


north. Areas are co! 


itive toward the west. Latitude is positive toward the 


for foreshortening and expressed in millionths of Sun’s 
hemisphere. For each day, under longitude, latitude, area of spot or group, and spot 
count, are included assumed longitude of center of the disk, assumyd latitude of center 
of the disk, total area of spots and groups, and total spot count. 


Heliographic 
East- Area 
ern | Mount Dit. Dis-| of || spot | Plate| 
Date | stand- er- nce! spot qual- | Observatory 
ard | | ence | Lati-| from | or count) ‘ity 
time 4 in tude tude | cen- \group 
longi- ter of 
tude disk 
Apr. 2...) 11 37 +7 | 268 | +11 ll 3] G | U.8. Naval. 
(*) +31} 292; —1 32 48 6 
+63 | 324; +8 66 24 2 
(261)} (—6) ill 
Apr. 3_..| 11 2% (*) +44 | 202; —1 46 12 2; @a Do. 
(248)| (—6) 12 2 
Apr. 5...| 16 6 8063 | —48| 48 48 4|G Do. 
(219)| (—6) 48 4 
Apr. 6...) 10 55 8065 | —85 | 123 | —10 85 97 1 F Mount Wil- 
8065 | —80| 80 48 1 son. 
8063 | —37 171 37 36 1 
8064 | +22; 230; +8 26 6 2 
(208); (—6) 187 5 
Apr. 7..-| 11 3% 8067 | —80 115 80 145 VG U.8. Naval. 
8065 | —69 126| —10 69 145 8 
(*) —66 | 129 | —20 67 24 2 
8066 | —52 | 143 53 | 121 6 
8063 | —23 172| -7 45 2 
(195)| (—6) 483 22 
Apr. 8...| 13 47 8067 | —65 | 116; —9 65 |) 145 Do. 
8065 | —55 | 126| —10 55 145 
8066 | —38 143 —4 38 145 8 
8063 | —10 171 -9 10 24 s 
8063 --8 173 -7 8 24 2 
8068 -1 180 | +11 17 24 2 
(181)} (—6) 507 33 
Apr.9...| ll 4 8067 | —54 115 -y 54 97 3 G Do, 
8065 | —43 126 | —11 43 145 Ss 
8066 | —24 145 —4 24 v7 6 
8063 +4 173 -—7 4 24 1 
8068 | +10} 179) +12 2 3 
(169)| (—6) 387 21 
Apr. 10| 10 58 (*) -51 105 | —10 51 48 5| VG Do. 
8067 | —40| 116| -—9 40 97 5 
8065 | —30; —11 30} 145 20 
8066 | —11 145 -4 12 48 5 
(*) +5 212; 57 
(156)| (—6) 386 39 
Apr. 32 —42)| 100/| —10 42 6 Do. 
(* 37 105 37 48 5 
(*) —33 109 | —11 33 36 3 
8067 | —27/| 115; —9 27 97 ll 
8065 | —17 125 | —11 18 145 22 
8066 +5 147 4 5 24 2 
(*) +70 | 212 —2 72 3 
(142)| (—6) 380 50 
Apr. 12|10 53] (*) |-e8| 6] 1] F Do. 
(*) -21 108 | —10 21 73 10 
8067 | —14 115 -9 15 73 6 
8065 126 —11 5 145 
8066 | +18 147 -5 18 36 2 
(128)} (—6) 333 33 
Apr. 13/12 52 (*) -i4 101 | +11 23 24 1 P Do. 
8067 —1 1i4 73 3 
8065 | +11 126 | —11 12 45 1 
(115)} (—6) 145 5 
Apr. 14/11 30 (*) —20 83 -9 20 24 3 Ga Do. 
() | —2| 101} 412] 19| 3 
8067 | +15 118 -9 16 24 2 
(103)! (—6) wl s 


| 
| 
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POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
APRIL 1941——Continued 


1941 


POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
APRIL 1941—Continued 


Heliographic Heliographic 
Fast- Area East- Area 
Date | stand Wilson he. tance| spot | Pt | dual-| Observatory Date | stand Wilson tance| spot | | Observatory 
a - er- nee} spo’ q val - er- 4 ce) spo q 
ard ence Lati-| from | or “ity ard ence Lat from | or |°UDt “ity 
time n tude | cen- ou e - cen- |grouw 
longi-| “ude longi-| ude 
tude disk tude, disk 
1941 hm 1941 ° ° ° ° 
Apr. 15/10 22 (*) —5 85 | —9 6 12 4 G | U.S. Naval. Apr. 28..} 10 45 (*) —63 | 215; -—3 6 1| VG | U.S. Naval. 
(*) +18 108 19 12 3 8075 | —52 226; —1 52 242 6 
8067 | +28 118 —8 2s 24 2 +2) 280/ +12 16 18 2 
8072 | +57 | —6 388 5 
(90)| (—6) 48 9 8073 344 | +4 73 6 
Apr. 16/11 42] 8069] +5/ 81] +9] 15] 12 F Do (278)| (—4) 727; 20 
8067 | +41 117 -8 41 73 7 
Apr. 29__| 12 29 8075 | —38 | 226; —1 242 6; G Do. 
(76)| (—5) 85 9 8077 | +16 | 280 | +13 23 48 3 
i 8072 | +70 | 334, —5 70 | 339 3 
Apr. 17/11 7 8071 | —62 1 | +15 66 1 F Do. 
8067 | +54 117 —8 54 145 14 (264)| (—4) 629 12 
8070 | +65 128 | —i3 65 12 3 
Apr. 30__| 11 48 (*) —85 | 166 | +17 85 97 1/@G Do. 
(63)| (—5) 193 18 8075 | —24 | 227 0 24; 194 6 
(*) —5 | 246) —11 9 6 2 
Apr. 18/11 15 8072 | —80 | 330/ —8 80 | 194 5 G Do. 8077 | +30 | 281 | +13 34 42 4 
8071 | —47 3) +15 51 48 5 (*) +46 | 297 | —11 46 24 4 
8067 | +68 | 118 —8 68 170 12 +85 | 336 —5 85 | 242 2 
(50)| (—5) 412 22 (251)} (—4) 605 19 
Apr. 19__| 10 42 = G Do. M dail for 27 da 4 
*= Not numbered. 
(37)| (—5) 679 24 VG=very good; G=good; F=fair; P=poor. 
Apr. 20_.| 11 24 8072 | —57 | 326| -—9 58 | 194 20| VG Do. 
PROVISIONAL RELATIVE SUNSPOT NUMBERS FOR 
(23)) (—5) 630} 21 MARCH 1941 
Apr. 21../ 12 11 9072) 325) —9) 46/ 16) G Do. [Based on observations at Zurich and Locarno. Data furnished through the courtesy of 
8072 | —37 | 333) —7)| 37) 436 1 Prof. W. Brunner, Eidgen. Sternwarte, Zurich} 
(10)} (—5) 630 17 
os J March Relative March Relative March Relative 
Apr. 12 24) 25) 97 De. 1941 numbers 1941 numbers 1941 numbers 
1 46 || 11 Mc 46 || 21 7 
Apr. 10 53 8072 | —18| 326; —9 19 97 16; G Do. a 49 60 * 
9072 | —12| 332] — 13} 485 2 Ec 50 || 18_---- 37 *d 50 
9073 | —3| 341) +3 8 6 1 Ec 48 14____- a7 24....-. 39 
(344)| (—5) 600 | 22 41 47 
Apr. 25..| 11 327/ 73] Do. 45 || 48 || 26____. * 
8072 | +15 | 332) —7| 15] 412 | SE 
(317)| (—5) 636 | 27 40 || 20____- 17 
Apr. 26..| 11 21 8075 | —80 | —1 80 | 291 2; Do. 
8072 | 326; -—7 22 12 3 
8074 | +25 329 +5 28 12 4 
srs | far | | 43| 30| 170| 13 
Mean, 30 days= 46.9 
(304); (—5) 873 27 
*= Observed at Locarno. 
Apr. 27..| 11 44 8075 | —67 | 224; —1 291 5| G Do. a= Passage of an average-sized group through the central meridian. 
8076 | —57 | 234| -—8 57 61 1 b= Passage of a large group through the central meridian. 
8072 | +42| 333) —6 42 | 388 5 c= New formation of a group developing into a middle-sized or large center of activity: 
8073 | +52| 343) +4 85 8 5, on thocastern past of the Gua's Cp; W, on the western part; M, in the central 
circle zone. 
(291)| (—5) 825 19 d= Entrance of a large or average-sized center of activity on the east limb. 
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